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TUNE IN... TEXACO 
STAR THEATER 
starring /AILTON BERLE 
on television 
Tuesday nights 
METROPOLITAN OPERA 
radio broadcasts 


Saturday afternoons 


i 


““WORTH- WHILE | 
AND MAINTENANCE 


\ 


POWER PLANT of Bonneville, Ltd., gether, these engines have a total of 
Wendover, Utah. Engine at left is a some 20,000 operating hours. Both are 
Mcintosh & Seymour 810-h.p. Diesel, vapor phase cooled. Both are lubricated 
the other a 450-h.p. Worthington. To- with Texaco Ursa Oil. 


GRAD CLAY 











| SAVINGS ON OPERATING 
COSTS” 


Bonneville, Ltd., lubricates 
Diesels with recommended 


TEXACO URSA OIL 











Bonneville, Ltd., Wendover, Utah, produces potash. Most of the power 
needed is generated by two vapor phase cooled Diesels —a 450-h.p. 
Worthington and an 810-h.p. McIntosh & Seymour — operating under 
severe conditions. 

To be sure that Bonneville got the utmost in efficiency and economy, 
the Texaco Lubrication Engineer recommended a Texaco Ursa Oil with 
special detergent-dispersive properties. “Results have been very good,” 
say General Superintendent Blair Lamus and Mechanical Superintendent 
Jesse Ecton. “Your Texaco Ursa Oil has kept our Diesels cleaner than we 
believed possible. Savings on operating and maintenance costs have been 
very worth while.” 

There is a complete line of Texaco Ursa Oils, approved by leading 
Diesel builders. You can get one exactly right for your Diesel, gas or 
dual-fuel engine — whatever the operating conditions or the type of 


fuel. This “versatility” is one of the reasons why — 


For over 195 years, more stationary Diesel h.p. in the | 

heen lubricated with Tf adit than ! fh) any lher brand 
Consult a Texaco Lubrication Engineer. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New York 17, N. Y. 


Tay OIL FOR ALL DIESEL, GAS 
AND DUAL-FUEL ENGINES 
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‘ Safety and savings tip! 


iNlustrated—a few of 
many types of Syliphon 
Packless Valves. Sizes 
range from ‘to 6’. 
No. 304-NV is especially 
suited forvacyum service. 








FIRST WITH BELLOWS 


Sylphon Packless Valves 
prevent leakage-in or out 


@ Once Sylphon Packless Valves are 
installed on pipe lines carrying gasoline, 
oil, or other volatile liquids and vapors, 
leakage stops instantly! You and your 
equipment are protected against pos- 
sible fire, explosion or other damage. You 
gain more, too. For these valves prevent 
wastage — provide vacuum protection. 

There’s no packing to leak or replace. 
A rugged, seamless Sylphon metal 


bellows replaces customary packing. 


The bellows eliminates leaks that might 
seep past the stuffing box of even the 
best packed type valve. It seals the 
valve stem against corrosive, dangerous 
or inflammable liquids or gases. 

Many sizes and types made of brass, 
monel, stainless steel, etc. Widely used 
in chemical plants, oil refineries, power 
plants, aboard ships. Ideal as standard 
equipment. Get complete information; 
write for Bulletin ED-813. 


Toewpatatwne Cnitro, « lows Davrices « CB Mowe Cssembllees 


Canadian Representatives 


Darling Brothers 


FULTON SYLPHOR 


ROBERTSHAW FULTON CONTROLS CO 


KNOXVILLE 4 TENN. 


Montreal 
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Here’s the “One-Man Machine Shop” that 
does away with dust. . 
operator-errors. 


. fatigue ... 


This new high speed automatic machine 
wet-grinds “in-line” and “VEE” blocks ex- 
actly parallel to the crankshaft. It also grinds 
manifolds. Finish is uniformly even for proper 
gasket seal. And the operator has the easiest, 
most fool-proof grinding job he ever had. 


New No. 562 has plenty of power... 
5 HP wheelhead motor, 1725 R. P. M. Auto- 
matic feed, 48” per minute. Capacity: 46” 


long x 14” wide. Here’s a fast, modern, pre- 
cision machine-shop service you can really 
sell to all types of accounts. See your jobber 
NOW, or write: Van Norman Co., Spring- 
field 7, Mass. 


The Best-Equipped Shop 
Gets the Business! 


‘Lt Pays to Van Notmanize” 
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Eaton Parts 
for Diesel Engines 


have a background of 
years of cooperation with the 
Diesel industry 


Eaton is proud to have served as supplier parts. This close cooperation with the Diesel 
to leading Diesel engine manufacturers for industry has given Eaton engineers a thor- 
many years—furnishing valves, free-valves, ough understanding of the requirements of 
lash adjusters, valve seat inserts, cam fol- specific engines, so essential in solving valve- 


lowers, bolts, studs, and other precision train and other problems. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


@ prooucts: Sodium Cooled, Poppet, and Free Valves » Tappets , Hydraulic Valve Lifters . Valve Seat Inserts . Jet 
Engine Parts « Rotor Pumps @ Motor Truck Axles # Permanent Mold Gray Iron Castings . Heater-Defroster Units , Snap Rings 


Springtites * Spring Washers «Cold Drawn Steel «Stampings «Leaf and Coil Springs, Dynamatic Drives, Brakes, Dynamometers 
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.. With TYCOL lubricants on hand! 


Take heavy mechanical equipment, for instance. There's 
a Tycol lubricant for any application you name: For instance, what 
about steam turbines? ... Tycol Aturbrio oils resist heat and sludging, 
are “double inhibited” to provide the utmost resistance to rust 
and oxidation. Diesels? .. . Tycol Adelbus oils contain additives 
that produce a tough “film of protection” and help to eliminate 
sludge and varnish. You always get top performance with Tycol 
lubricants. Why? ... Because each Tycol grease and oil is manufactured 
from high quality base stocks and tailored for a specific 
application. Get the full story of the entire Tycol line from 
your local Tide Water Associated office today! 


Over 300 Tycol industrial lubricants are at 
your disposal . . . engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD’S MOST FAMOUS MOTOR OIL 
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Boston * Charlotte, N. C. * Pittsburgh 

Philadelphia * Chicago * Detroit 

Tulsa * Cleveland * San Francisco 
Toronto, Canada 


TIDE WATER 
wl associaten 
A 
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COMBUSTION CHAMBER iiaieneemeteananans 
Large chamber with semi-hemispherical contours eliminates fuel oil 
impingement and insures high-velocity mixing of fuel and air. 
Combustion is unusually efficient even with low grade fuels 


CAST IRON PISTON - 





1s cooled by high-velocity oi! circulation. Properly-proportioned 
cooling areas insure efficient cooling of rings and an even tempera 
ture throughout head 


CAMSHAFT —- ee 


Large diameter gear-driven camshaft eliminates vibration and main- 
tains positively-timed sequences for all cylinders. Overhead location 
permits easy access to crankcase and upper level of engine cuts 
length of high-pressure fuel injection lines 


ROTARY EXHAUST VALVE —-———— — 
Exclusive Hamilton design entraps 40% more air in cylinder to give the 
best proven performance characteristics of any comparable engine 


PORTING 

Inlet and exhaust porting functions as a complement to rotary valve 
and entire scavenging system. Streamlined port contour permits 
free flow of air well above maximum rated speed. Piston rings and 
liners fast longer because ports are located on the low-pressure 
thrust side of cylinder 


WATER JACKETS scneiititeecnanamae 

are designed to insure an even thermogradient throughout the 
engine. Water makes two passes around block and is then directed 
under high-velocity across port area and around combustion space 


AIR MANIFOLD — 


is Streamlined for optimum flow characteristics. Full air flow is 
ammediately available during scavenging period 


CRANKCASE ACCESS —_—— 
Overhead location of camshaft allows extremely large access doors 
on camshaft side. Both sides of crankcase, bedplate and upper base 
can be easily reached for maintenance and inspection 





TIE RODS — 
Pre-stressed rods tie bedplate, upper base and cylinder blocks firmly 
together relieve structure of combustion load and hold it in 
compression even under extreme load 


WELDED CONSTRUCTION — 


of upper bas? provides unusual rigidity. Bedplate is either high 
tensile cast iron or welded steel 


’ BALDWIN - LIMA - HAMILTON 


HAMILTON WORKS ¢ HAMILTON, OHIO 
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American Bosch single-plunger multi-cylinder 
pumps have literally revolutionized 


the concepts of diesel fuel injection. 


TRIPLE 
PROTECTION 


ENGINES 


. VP 
a ." » i@ 
ow ilh F Pea 


ALLIED - ASHLAND * 


On eRe 


SYNCHRO-START safety alarm panels, such as installed 
in the three engines of the ALLIED-ASHLAND or her sister 
ship the AETNA-LOUISVILLE, are the first choice of 
engineers for application where only the very best of 
equipment is acceptable. They know from many years 
of experience that these controls can be depended upon 
when needed. 


Safety alarm and shut-down panels are available 
which provide protection against practically any abnormal 
condition of the engine and its associated equipment. 


SYNCHRO.-START products has for the past 20 years, 
confined their business to the design and manufacture of 
Automatic Engine Control Systems, together with the neces- 
sary auxiliary equipment. These systems provide automatic 
starting -stopping and safety protection of engines which 
are being used for every conceivable power application. 
Each control set is made to best fit the installation for which 
it is to be used. 


Our Engineering Denartment will gladly make recom- 
mendations to meet your specifications and send you our 
complete catalog describing our equipment. 


Automalic re ngine ¢ ontrol é quipme nt 
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NINETEEN MAXIMA SILENCERS 
ON THIS RAM JET STAND 


Sec 

3450 

EN” an ) 
Mone RA yane A 


a™ rED AIRCRAFT in East 


Hartford runs this laboratory for ram jet 
testing so quietly that its Operation can 
scarcely be heard at a distance of 100 
yards. Maxim Silencers, 19 in all, effec- 
tively silence exhaust and intake of en- 
gines, compressors, and ram jet exhaust 
For the solution to unusual silencing 
problems, consult Maxim, the company 
unequalled in silencing experience. 


a ee ee ee ee ee ee ee ee ee oe ee oe oe oe oe oe 6 
THE MAXIM SILENCER COMPANY 
93 HOMESTEAD AVE., HARTFORD 1, CONN. 


Gentlemen 


Please send me your bulletins on Exhaust and Intake Silencers 
NAME 


COMPANY 


ADDRESS 


timxss 
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Rolled bronze bushings, cast bronze bushings 


and precision bronze parts, produced in hundreds 


of designs, to many alloy specifications and in a great range of sizes. 


Use our specialized facilities—capacity now available. 


FEDERAL-MOGUL CORPORATION, 11041 SHOEMAKER, DETROIT 13, MICHIGAN 


FEDERA| 


‘Mogul™ since 1899 
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NOW... SUPAIRTHERMAL 


GAS ENGINES _ 
WP eRREEC i 
Aa Cpe ad a “ava 


... another NORDBERG \ hy wal 





achievement for 





outstanding 

GAS FUEL ECONOMY 
in a WIDE RANGE 

of HORSEPOWER 














‘Zid 


IMPORTANT FEATURES N orpserc 4-cycle spark-fired gas engines, in sizes from 
265 to 4260 H. P., now fill a long desired need for a highly 


1. High thermal efficiency. ‘ , . ‘ bs , 
” ‘ efficient prime mover in industrial and municipal service. In- 


2. Proven ignition systems. creasing gas fuel costs have made economy the “watchword” 
3. Same heavy-duty construction of power plant operation. Nordberg SUPAIRTHERMAL spark- 


—— os Nesdherg 4-cycte fired gas engines have a thermal efficiency in excess of 40 per 

iesel engines. ‘ ‘ 

4 cent as compared to 30 per cent or less in conventional non- 

the horsepower of natu- . 

since eguabaradinnaryinsteedpadamaas supercharged engines. 

rally aspirated engines. 

5 , Substantial savings in fuel costs and lower installation costs 
«Smooth, uniform combustion. 


result through use of Nordberg gas engines. When capitalized 
6. Lower exhaust temperatures. ‘ ‘ 7 
over a period of years, they will more than pay for the original 


7. Convertible to Diesel or 
DUAFUEL® operation. 


investment. 


If you are looking for ways to cut power costs, get the full stor 
8. More horsepower hours per gal- i J ea f J p & pe § nd 


lon of lubricating oil. on this latest Nordberg achievement... the result of sixty years’ expe- 
; rience in the design and construction of prime movers and heav 
9. Wide range of horsepower, 8 f p y 
machinery. 
10. Wide speed range. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


. Rr 
For complete details about DIESEL DUAFUEL AND 
Nordberg Spark-Fired Gas SPARK-FIRED GAS ENGINES 
Engines, write for a copy of 
the new BULLETIN 221. 


Builders of America’s Largest Line of Heavy-Duty Diesels 
253 
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Moves big 
payloads faster 


Bic earth-moving vehicles like this 
twin-engine self-loading scraper get 
more work done faster bee ause of 
Allison Toromatic Drives. These 
time-proved hydraulic drives — more 
than 10,000 have been built for Army 


make 


multiple engine applications possible 


tanks and heavy-duty vehicles 


and practical. 
ToRQMATIC DRIVE provides a smooth, 
steady, oil-cushioned flow of power 


high-starting torque with 





uninterrupted acceleration 
protection against shock- 


GENERAL 





Compact, 
efficient 
hydraulie 


—at lower cost 


load damage to engines and equip- 
ment. It eliminates engine lugging and 
stalling while maintaining power to 
drive wheels at all times. This permits 
the engine to operate in its most effee- 
live speed range by balancing engine 
power with load requirements. 

Users of trucks, scrapers and other 
vehicles equipped with TORQM ATIC 
Drive report up to 30% more work 
done and 15% 


with a mechanical drive - 


less cost per yard than 
additional 
good reasons why engineers are 


designing Allison TorgmMatic Drives 


into all types of heavy-duty equipment. 


Allison Toromatic Drives are the 
only heavy-duty full torque-shifting 
vehicle transmissions available today 

engineered for compactness, permit 
ting flexibility of drive-train design for 


today’s and tomorrow’s vehicles. 


Like to know more about TORQMATIC 
Drives? Write us for Engineering Data 


Bulletin which gives full specifications. 


ALLISON Division of GENERAL MOTORS 


tox B94SS, Indianapolis 6, Indiana 


#24 


drive for... CRANES TRACTORS TRUCKS SHOVELS LOCOMOTIVES DRILLING RIGS 
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gives unequalled resistance to 


HEAT, FRICTION, CORROSION, ABRASION 


in the new 


Sealed Power 


Chrome-Faced 


Cyclan 


Compression Ring 


= plus all these famous Cyclan advantages: 


@High tensile strength alloy iron machined to Sealed Power's 
exacting specifications 


@Extreme resistance to property changes under operating con- 
ditions 


@High impact value for shock resistance 


@High resistance to breakage plus ability to undergo consider- 
able distortion prior to fracture without sacrificing resilience 


@A structure that assures excellent wear qualities 


Write for complete information 


Sealed Power 


SEALED POWER PISTON RINGS : PISTONS 
CORPORATION 


MUSKEGON, MICHIGAN CYLINDER 3 & | ae 
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For power in emergencies 


Delco Generators — 


Ideal for use with Diesel power, Delco 
generators provide a power range of 
20kw through 200kw, A.C. or D.C., 
1200, 1500 and 1800 rpm. 


Hospitals, public buildings, factories, 
construction jobs, circuses, carnivals, 
and many others must frequently call 
upon such independently powered 
utilities for stand-by or portable use. 
Delco generators deliver dependable 
power—both adequate and unfailing. 
Adaptable to most engines. Flexible 
driving disc. Standard S.A.E. mounting. 
Any of the sales offices listed below will 
be glad to supply detailed information. 


DELCO 
yaa” PRODUCTS Aull 


DAYTON OHIO 


Division of General Motors Corporation, Dayton, Ohio 


<== 


A.C. GENERATORS 
20 kw through 150 kw at 1200 rpm 
20 kw through 200 kw at 1800 rpm 


D.C. GENERATORS 

20 kw through 100 kw at 1800 rpm 
20 kw through 75 kw at 1500 rpm 
20 kw through 60 kw at 1200 rpm 


SALES OFFICES: 
ATLANTA * CHICAGO * CINCINNATI * CLEVELAND * DALLAS * DETROIT * HARTFORD * PHILADELPHIA * ST. LOUIS * SAN FRANCISCO 
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PISTONS PULLED AT 24,600 HOURS! 


e All rings were free 
e No carbon in ring grooves 


e All original rings replaced in 
original grooves 


ings should last at least 10, 900 more hours 


Af" a wear was 004 at top, 
oll “4. 
e Nooil added to cant a 
e Power cylinders fed at rate 


per minute © Prey 
e Main bearing, rod bearings show % Say 
very little wear VF 


e Average K.W. per gallon of fuel is 
13.5 @ 60% load factor 


we" 


Superintendent, 


Bessemer’ Light Utility 


CITIES & SERVICE 


QUAL 
ity 
PETROLEUM PRO 
DUCTS 


Diesel P. 
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you don't need 


chrome plating 


if it’s made of 


anit 


Gun lron is a super-refined iron, highly 
resistant to frictional wear. For that reason it has an application for 
products which, if made of other materials, would necessarily need 
the addition of chrome plating to provide the required service life. 


The part illustrated is a Baldwin ‘‘600" series liner. Many such liners now 


aE 


a Waagate rs 


* 


in use are chrome plated. The same part produced in Gun Iron and Parco 


Lubrized—but without plating—can be supplied at approximately half the 


Sp 


price and service records have repeatedly demonstrated a wear life closely + 


comparable to liners which have been plated. a Hew Catalog 


This new catalog of Diesel 
Parts shows details of many 
parts currently being pro- 
ance to extreme pressure, high heat, corrosion and erosion. Our engineers duced by Hunt-Spiller. Write 
for your copy—no obliga- 
tion, of course. 


In addition to its long-wearing qualities, Gun Iron provides exceptional resist- 


and laboratory technicians can help you determine the advantages of Gun Iron 
for your parts. Our extensive manufacturing facilities are a dependable source 


for machining them accurately and economically. 


UFAC RING CORPORATION © 
; x : rane F- oy ae ee fer te SVR Me ZA w KF é PELE “ Pabens C 


373 DORCHESTER AVENUE SOUTH BOSTON 27, MASS. 


Canadian Representatives: Joseph Robb & Co., Ltd, 4050 Namur St., Montreal 16, P. Q. 
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a IF power failed you now... 
would the feeble light of a match replace it? 


What would you see in-its light? Like everyone else 
depending on that downed power line, you'd see very 
little... and all that you'd see would be still. 


Where safety... production... security depend on power, 
you need dependable stand-by power... you need the 
automatic protection of a Fairbanks-Morse Diesel power 
generating set. 


Whatever your needs ... whatever your budget... there is 
a complete Fairbanks-Morse power package designed with 
you in mind. For expert engineering assistance, write to 
Fairbanks, Morse & Co.,600 S. Michigan Ave., Chicago 5, Ill. 
Do it today —before power fails you. 


@ FAIRBANKS-MORSE 


a name worth remembering when you want the best 


DIESEL AND DUAL FUEL ENGINES ¢ DIESEL LOCOMOTIVES ¢ RAIL CARS ¢ ELECTRICAL MACHINERY 
PUMPS ¢ SCALES © HOME WATER SERVICE EQUIPMENT © FARM MACHINERY * MAGNETOS 





Poundry ... where top-quality raw Machine Shop... where every Chrome Plating .. . where Kop- 
materials first assume the shape of pis- conceivable size and type of ring is pre- pers uses the famous Van der Horst 
ton rings. Strict quality control as- cisely machined to specification. Process to coat 

sures uniformity of product. 
~~ ’ 


rings with Porous 
Chrome. 


mea 
Soham 


Koppers Piston Rings 
are best for industry 


333 


Centrifugal Casting... anexclu- Engineering & Research... Engine Testing .. . where Kop- 
sive Koppers process that increases the where constant testing, checking and pers Rings are tested under far more 
strength of rings up to 4 times that of | experimenting result in better and bet- severe conditions than they will ever be 
ordinary rings. ter piston rings. subjected to in ordinary use. 


OPPERS manufactures piston rings in every material that imparts superior wear properties to 
size, of every type, for every conceivable pur- piston rings and is surface treated chemically as an 
pose. Koppers has the solution to every ring prob-  anti-scuffing aid. 
lem, whether in gasoline or diesel engines, com- 
pressors, hydraulic presses, steam locomotives or 
any other industrial or aircraft applications. 


Koppers Porous Chrome Rings hold and distri- 
bute oil during the break-in, quickly wear to best 
possible seating, cut cylinder wear up to 50%, 

Koppers engineering, research and manufactur- Jast up to4 times as long as ordinary rings! 
ing facilities are responsible for recent important * Van der Horst Process 

piston ring developments,K-Iron® Write, wire or phone us for experienced help 
and Porous Chrome*. K-Iron is with your problems. Koppers Company, Inc., Piston 
a a high-grade, closely-controlled Ring Dept., 1543 Hamburg St., Baltimore 3, Md. 


KOPPERSE Koppers American Hammered 
i ® industrial Piston Rings 


Only KOPPERS can furnish K-Spun® and Porous Chrome! 
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MICRO-KLEAN FILTER 
HALVES CARTRIDGE 
REPLACEMENT COSTS 


Resin Impregnated Fibre Cartridge 
Lasts Twice as Long 


GRADUATED DENSIT 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 
other cartridge filters 








MICRO-KLEAN’Ss graduated den- 
sity-in-depth allows greater 


Compare micro-K.ean with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (‘‘plaster- 
ing’) and reducing the effective filter life. 


Compare micro-KLean with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 


Now Look at the advantages 
offered by MICRO-KLEAN. sec 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN Cartridge is an infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 934" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 


capacity for dirt accumulation 
within the micronic cartridge, 
giving twice the effective life of 
an ordinary filter cartridge. Thus, 
cartridge replacement costs are 
cut in half. And the high porosity 
of MICRO-KLEAN permits higher 
flow rates, enabling you to speed 
up fluid processing. 

Each fibre of the MICRO-KLEAN 
filter is positively bonded in posi- 
tion by resin impregnation, and 
polymerization, This provides 
great structural strength and com- 

ylete protection against channel- 
ing, rupturing, shrinking or dis- 
tortion. 

Cuno’s exclusive method of felt- 
ing fibres permits precision con- 
trol of the cartridge structure, 
assuring MICRO-KLEAN users of 
consistent, uniform filtration. 

MICRO-KLEAN’s low pressure 
drop operation permits full-flow 
service on gravity, low pressure, 
or suction lines —with no loss in 
operating efficiency. 

Try a MICRO-KLEAN cartridge 
in your replaceable-element type 
filter. Standard sizes fit many 
types of industrial filters now in 
use. Special lengths of MICRO- 
KLEAN cartridges can be supplied 
for built-in installations. MICRO- 
KLEAN cartridges also come in a 
wide range of Cuno housings. 

Take advantage of Cuno’s 
unique “money-back” offer: if 
MICRO-KLEAN doesn’t outperform 
any filter cartridge you have pre- 
viously used, we'll send you double 
your money back. Send coupon 


today for MICRO-KLEAN bulletin. 


MICRO-KLEAN gives you 


@ greater dirt holding capacity ce 


@ absolute protection against rupturing or 
channeling of the cartridge 


@ longer effective cartridge life 
REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


Cuno Engineering Corporation 
Dept. 251-C South Vine Street, Meriden, Conn. 


I'm interested in your “money-back” offer. 
Please send me bulletin on Cuno MICRO-KLEAN, 


AUTO-KLEAN (disc-type) + MICRO-KLEAN (fibre cartridge) > FLO-KLEAN (wire-wound) 
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"12,000 H.P. Hours 
per Gallon 


RUBILENE* 


... SayS Leo D. Bradley, Manager 
Western Michigan Electric Co-operative, Scottville, Michigan 


“Our two Cooper Bessemer super-charged 1600 H.P. Model LS8T diesels 
deliver over 12,000 H.P. Hours per gallon of Sinclair RUBILENE H.D. Oil consumed,” 
says Leo D. Bradley. 


“We give much of the credit to the quality of this oil,” continues Mr. Bradley. 
“RUBILENE” keeps our diesels exceptionally clean. Wear is kept at a minimum — the 
result is high efficiency... low operating costs ...and low maintenance cost.” 

Sinclair Products have been used since the generating station first went into operation — 
12 years ago. The recommendations made by a Sinclair Lubricatior Engineer at 

that time plus continuous counseling service and superior Sinclair Products 

have meant substantial savings for this co-operative. 

Perhaps a Sinclair Lubrication Engineer can help solve some of your lubrication 
problems. Phone your local Sinclair Representative or write to 

Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 
prolong engine life 
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Latest of three Cooper-Bessemer LS-8 diesels in International Latex plant, this super- 
charged 1700 hp unit provides 40% thermal efficiency. End view at right shows piping 
setup for jacket water heat recovery contributing to 80%, over-all thermal efficiency. 


How they stretch dollars 
at International Latex 


@ Here's a diesel plant that is turning in amazing 
results—80% over-all thermal efficiency! The engine 
is a Cooper-Bessemer supercharged LS-8, installed 
in the International Latex plant at Playtex Park, 
Dover, Delaware. 


To start with, this modern LS diesel exceeds 40% 
thermal efficiency — performance rarely equalled! 
On top of that, an ingenious jacket water heat recov- 
ery system captures for processing use another 40% 
of the total heat input. 


In all there are three Cooper-Bessemer LS-8's in this 
International Latex plant—the supercharged unit 
shown above and two previously installed atmos- 


pheric LS-8’s. Later on these original LS-8’s can be 
easily converted to supercharged operatign to boost 
their output and to match the remarkable efficiency 
of the new unit. 


Whatever your power needs may be, check with 
Cooper-Bessemer. Find out how much you stand to 
save by the best to be had in efficiency and long, 
trouble-free engine life. 





Vhe 
Cooper-Bessemer 





New York Washington, D. C Bradford, Pa 
Dallas, Greggton, Pampa and Odessa, Texas Seattle Tulsa 


San Francisco 


Canodo, ltd., Halifax, Nova Scotia Gloucester, Mass. 
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Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Houston, 
Shreveport 
St. Lovis los Angeles Chicago Caracos, Venezuela Cooper-Bessemer of 


New Orleans, lo 





THE NEW 


. Exide 


XF BATTERIES 


1888... DEPENDABLE BATTERIES FOR 65 YEARS...1953 
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For all diesel-powered equipment 


Here’s a line of diesel-starting batteries with new and improved 
features throughout. We don’t hesitate to state that the new 
Exide XF is the best diesel-starting battery that even this com- 
pany has ever made. It is designed and built to give you quicker, 
surer starts and a new standard of year-round performance. 


WITH XF BATTERIES YOU GET: 
Jf EXTRA LONG LIFE. Longer than you ever thought possible. 
Jf QUICK BREAKAWAY and fast acceleration of engine to firing speed. 
J RUGGED CONSTRUCTION for rough usage in hard service. 
J LOW COSTS of operation and maintenance. 


OUTSTANDING FEATURES: 
e New grid alloy « New active material—G.O.X. 
e Lower gravity electrolyte * New dual insulation 


Now, more than ever before 
EXIDE IS YOUR BEST BATTERY BUY...AT ANY PRICE 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2 ¢ Exide Batteries of Canada, Limited, Toronto 


LXIDE” Keg TM. Pa, OF 
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Cancer 
strikes 
Lin 5 


Your gifts to the American Cancer Society 
help guard those you love. 

Your dollars support research in a hun- 
dred laboratories and universities ... spread 
life-saving information ... ease pain and 
suffering ... provide facilities for treatment 
and care of cancer patients. 

It isa sobering fact that cancer may strike 
anyone tomorrow: strike back today with a 
gift to the American Cancer Society. You 
may mail it, simply addressed CANCER 


c/o your local post office. 


American Cancer Society 
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Another MONMOUTH‘ First! 


ngine Bearings 
ror popular 





EPLACEMENT Engine Bear- 

ings for popular English made 
cars are now supplied for the first time 
in the United States under our Mon- 
mouth Brand—distributed exclusively 
by NAPA Jobbers. These bearings are 
made by Vandervell Products, Ltd., 
London, England, makers of original 
equipment bearings for English cars 








and a licensee of Clevite Corporation. 

Our complete service on engine bear- 
ings to the repairmen of America is 
thus made even more complete. 

Ask for Monmouth Engine Bearings 
for replacement use on both domestic 
and English made cars—get the type 
of bearing called for in the engine 
maker’s specifications. 


Made by The Cleveland Graphite Bronze Co. — supplied through Clevite Service, Inc. 


©The words Monmouth, Cle 
registered trade marks of ( 


Units of Clevite Corporation, Cleveland, Ohio. 
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Let us help you improve 
efficiency and cut costs 


The scientists at Pure Oil’s multi-million dol- 
lar research laboratories want to make a free 
Pure-Sure Analysis of the used oil from any 
one of your engines—just to give you a 
taste of the kind of service received by all 
our regular customers. 

Hidden in that oil will be contaminants— 
gums, tarry materials, fuel, water, dirt, metal 
particles—that tell our experienced engineers 
valuable facts like these: 


Set aan te hs. ACTER on 


—is the injection system operating properly ? 
—is the oil filter working efficiently ? 
—should the oil be changed more frequently ? 

Or less frequently ? 

—are there hidden sludge deposits? Varnish 
deposits? Cooling system leaks? 

—is an engine part failure (ring, piston or 
bearing) likely to result in a costly, untimely 
breakdown? 

Think of the time, trouble and money you 

might save because of this analysis. Pure Oil 

will give it to you absolutely free! 

There is no obligation. Write to your local 
Pure Oil sales office, or Dept. D-33, Industrial 
Sales, The Pure Oil Company, 35 East Wacker 
Drive, Chicago 1, Illinois, for information on 
how to submit a sample of your used oil. 


This offer must be limited to the 24-state area 
where Pure Oil products are sold: 


Be sure 
with Pure 


Sales offices located in more than 500 cities, including: Atlanta + Birmingham + Charleston + Charlotte » Chattanooga * Chicago 
Columbus «+ Indianapolis + Jacksonville « Madison « Memphis +- Miami + Milwaukee + Minneapolis + Pensacola + Pittsburgh + Richmond 
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PRODUCED BY 


SCHWITZER 
-CUMMINS 


Schwitzer-Cummins Company, for 25 years 
the foremost builder of Positive Displace- 
ment Superchargers, now announces their 
latest engineering achievement, an Exhaust 
Driven Turbocharger with these outstand- 


ing features: 

@ First Lightweight, Low Cost Unit for Diesel Engines in the 
100 to 200 Horsepower Range in the U.S. A. 

@ Simple, Reliable, Rugged Construction. 

@ Horizontal or Vertical Mounting, Simplifying Installation. 


@ Inertia of Rotating Parts Extremely Low, Assuring Imme- 


diate Response, 


@ Improved Fuel Economy Over Normally Aspirated Engine 


of Equivalent Output. 


@ Greatly Reduced Weight per Horsepower Ratio. 





1125 MASSACHUSETTS AVENUE 
INDIANAPOLIS 7, INDIANA, U.S.A. 





SCHWITZER-CUMMINS COMPANY E. 1 ATER s 











job-engineered Picton Rings 


A large municipal power plant was being plagued by high 
maintenance and operating costs. Excessive ring breakage, 
cylinder lacquer and failure to hold compression pressures 
were the clues that pointed to the piston rings as the culprits. 
Despite the fact that the Chief Engineer rigidly observed 
the best operating procedures, the condition grew proges- 
sively worse. When it became necessary to pull pistons every 
400 hours, he decided to call in Cook to make a “job-engi- 
neered” investigation of the mystery. 


LETH IN ITT 
TM 



































~~, 


nt a a) 


a 


The Cook field man, who had been specially trained to 
diagnose diesel troubles, reviewed past performance data 
and suggested certain essential adjustments to “zero out” 
any operating variables. 

















aN 


Results showed the old rings failed as quickly as before. 
The competitive rings stood up better but induced high 
rates of cylinder wear. Cook rings in operation for the 
same period revealed no ring failure, no lacquer and 
negligible cylinder wear. 


A solution was recommended — but the Chief Engineer 
decided to make his own test. Old style rings were in- 
stalled in 3 of the cylinders, competitive rings in 3 others 
and recommended Cook rings in the last 3 cylinders. 


o_o’ 


"4 


The recommended Cook rings were installed throughout. 
After 4300 hours under full load, examination showed 
rings were still in perfect condition, no sign of lacquer 
and total cylinder wear only .0030”. The prodigal power 
plant had returned to the fold. 


e e . . . . . . 
Job Engineering is an exclusive Cook service which assures scientific 
selection and application of piston rings to your specific operating and engine 


conditions. Take advantage of it. 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Ky. Branch office. 
in Baltimore, Boston, Chicago, Cleveland, Houston, Los Angeles, 


Mobile, New Orleans, New York, San Francisco 


and Tulsa. 


PISTON RINGS 
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LUBRICANT oare Delo G GLEE. 
Locomotive — 





FIRM | She Milwaukee Goad, 


All liners, pistons still in use after 8800 hours! 


LUBRICATED WITH RPM DELO OIL RR., engines 
cially low—geared lox shown at righ 
no replacements of bearings, pistons or 
major work of any kind during 34 
hard service—more than 8800 hours 
tion and 149,859 miles of 
at a ratio of 65 to 12, 
carloads of lop 


f 2.5% 


in the spe. 
t required 
liners, no 

years of 
of engine opera-— 
locomotive travel. Geared 
the locomotive hauls up to 
out of the mountains on up- 


omotive : 


repair 


z 


Going in, upgrades reach 3.7%. 


AFTER 48,800 MILES of « 
stant service, this as: 
bly was removed for 
spection. It proved the 
low liner-wear rate: Top 
bore diameter was 8.5025, 
bottom 8.501l—less than 
0.002 out of 


on- 
sem— 
in- 


be | 
“ah 
“I 


round! 


al 


trou- 
encountered 
engines 


NO LACQUER DEPOSIT 
ble has 
in the 
they 
time, 


been 
although 
idle about 30% of the 
often in low 
temperature: 

remain 
this pic 


sub- 
Rings 
hown in 


zero 
free, as 
ture 


FREE CATALOG: "How to 
Save Money on Equipment, 
Operation," a new booklet 
full of valuable informa- 
| tion, will be sent you on 
| request to Standard 0il 
| Company of California, 225 
Bush St., San Francisco, Calif, 


' 





How RPM DELO Oil R.R. prevents 
wear, corrosion, oxidation 


Special additive provides 
sion qualities keeps 
whether hot or cold, 


metal-—adhe- 
oil on parts 
running or idle. 


Anti-oxidant resists deterioration of 
oil and formation of lacquer 
ring-sticking. Detergent 
clean...helps prevent 
inder walls 


._prevents 
keeps part: 
suffing of cyl- 


Special compounds stop 
bushing or bearing metals 
crankcase. 


-orrosion of any 


and foaming in 











FOR MORE INFORMATION about 
leum products of any kind, or the 
nearest distributor handling them, 
any of the companies listed below. 


this or other petro- 
name of your 


write or call 


STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 *« STANDARD OIL COMPANY OF TEXAS, El Paso 


THE CALIFORNIA OIL COMPANY, Barber, New Jersey 


e THE CALIFORNIA COMPANY, Denver 1, Colorado 
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Editorially Speaking... 


What About Air-Cooled Diesels? 


here appears to be an upswing in in- 

terest in air-cooling of diesels. While 
there is some evidence of this here, the 
trend is more noticeable abroad. An opin- 
ion concerning British engines expressed 
to us recently was to the effect that just 
about all their engines of up to 100 hp 
would be air-cooled in the foreseeable 
future. 

Despite the fact that most of the im- 
ported engines to date have been in the 
small 1- or 2-cyl models, this cannot be 
construed to imply a limiting factor on 
the size of air-cooled diesels. One German 
manufacturer is currently offering proven 
engines of the 8-cyl, vee-type with a rating 
of about 175 hp. 

Why air-cooling? Primarily, all benefits 
derive from the elimination of one engine 
system that can prove very troublesome. 
This can be expanded to show reduction 
of weight, particularly in the larger horse- 
powers; more rapid warm-up; and elimina- 
tion of the trouble and expense involved 
in maintaining a liquid cooling system. 

Water is a problem from the Arctic to 
the equator. A joint board, encompassing 
technical representatives of the Armed 
Services and major technical societies, in- 
vestigated engine-operating problems in 
Arctic temperatures with the result that 
elimination of water-cooling was a major 
recommendation. This was a basis for the 
current program to develop a series of air- 
cooled engines on two standard bore sizes 
for Ordnance vehicles. 

By contrast, water is scarce in much of 
the tropics and overheating is a frequent 
problem. There is ample evidence that 
air-cooled diesels can operate satisfactorily 
at both extremes of temperature. However, 
blessings are usually mixed, so let’s look 
at the debit side of the picture. 

One problem is the radiated heat. An 
ample flow of air must be available either 
by convection or mechanical supply. In 
the latter case, fan loads, ducting, ete., can 
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be a complication. Another point, and ad- 
mittedly a controversial one, is the engine 
life factor when compared with a water- 
cooled counterpart. Some say that there is 
a decrease while others contend that there 
is no sacrifice; in fact, they point out that 
the rapid warmup, with the necessity to 
heat a mass of water to attain dimension 
stability eliminated, will reduce wear 
factors. 

Now, what have we done about it? The 
history of air-cooled diesels in this country 
has been spotty. There were the Packard 
and Guiberson aircraft diesels, and more 
recently, tests on a Diesel Power, Inc. 6-cyl, 
opposed-cylinder unit. Fiske produced a 
design and there was Caterpillar’s radial 
tank diesel. However, the only domestic 
products known to be in production are 
the small air-cooled diesels being produced 
by Sheppard, Hallett and Onan. Two others 
are reportedly in the offing. 

So, now to the point. With so marked a 
trend in the European design, it might be 
a smart idea for us to re-evaluate the size 
and scope of the market for air-cooled 
engines. Weight, for example, is an im- 
portant factor in the trucking field. 

With the present Administration and the 
growing attitude of “Trade, not Aid”, it is 
possible that multi-cylinder air-cooled units 
from abroad would find acceptance in many 
applications and we would lose this busi- 
ness through default. It’s our business to 
look ahead and sometimes the crystal ball 
acts up, but it looks to us as if this matter 
warrants some serious thought. 





Make LINK-BELT your headquarters 
for diesel drives 


Vo utilize the best features of each type chain in converting this 
steam Operated locomotive crane to a dieselized unit, the primary 
drive uses Link-Belt Silverstreak Silent Chain and the secondary 
drive uses Precision Steel Roller Chain. Also shown, both above 
and at right, Link-Belt Roller Bearing Pillow Blocks 


Get the right chain for 
your requirements from the 
complete LINK-BELT line 


- To increase flexibility and portability and to speed delivery 
Whether it's one of the applications shown here : I ' I ; 


many operators today use two or more smaller diesel engines 
—or any other drive job — you'll find it pays to instead of one larger engine of comparable hp. The application 
call in a Link-Belt power transmission engineer. above uses Link-Belt Silverstreak Silent Chain to connect four 
175 hp engines to the common generator drive shaft. Below 


Working with a complete line and backed by 
& I “ : Link-Bele Roller Chain drives used for twinning engines. A 


Link-Belt’s broad experience, he can recommend series Of six engines drives Ideco No. 711 oilwell drilling rig 
the one drive that best meets your exact require- : —_—— 
ments. For engineering assistance, call the Link- 


Belt office near you. 


LINK{@}BELT 


> 
“rw 


CHAIN DRIVES 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Phila- 
delphia 40, Atlanta, Houston 1, Minneapolis $5, San Fran- 
cisco 24, Los Angeles 434, Seattle 4, Toronto 8, Springs 
(South Atrica), Sydney (Australia). Offices, factory branch 
stores and distributors in principal cities. 12,796 
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@ Recently, EMD delivered ten 1500- 
Rock 
Island road, making RI the largest 
fully United 


States. 


hp diesel-electric units to the 


dieselized road in’ the 


@ Mr. Walter F. 
the American Trucking 
stated that the 


adequate main highway system is cost- 


Carey, president of 
Association. 
recently nation’s in- 
ing the American public more than 
$500 million a year. 


@ According to the National Board 
of Fire Underwriters, last year’s fire 
$784 
This is 7.3 per cent higher 
195] 
1950. 


amounted to than 


losses more 
million. 
than losses for and 14 per cent 


more than for 


& According to Mr. Jervis C. Webb. 
Detroit manufacturer, the pushbutton 
automatic factory is just around the 
corner. One feature of the automatic 


will be 


factor in 


factory the improved safety 


“pushbutton” materials 


handling. 


e@ GM recently announced their em- 


ployee suggestion plan set an all- 
time record last year. Of the 144,890 
33,863 
adopted with total awards to employ- 
ees being $1,678,372. 


suggestions submitted, were 


@ Technical tech- 


nical advances for the metallurgical 


reports covering 
and metal-working industries are now 
available from the Office of Technical 
Services, 


Department of Commerce, 


Washington 25, D. C. 


@ A 90-passenger self-propelled Budd 


rail diesel car was recently put 
into service on CPR’s Laurentian run. 
From a standing start, the new unit 


can cover 5 mi in £ min. 


@ Market potential for materials han- 
dling equipment is sufficiently large 
to assure present manufacturers prof- 
itable operations for the foreseeable 
future. This we hear from George 
Spatta, president of Clark Manufac- 
turing Co. This could mean more 


diesel-powered fork lift trucks, ete. 


@ As of December 1, 1952, Class I 
31.399 


with an additional 794 on order. 


railroads owned locomotives 


@ In order to protect their trainmen 
attacks by bands of 
the Sfaz-Gafsa Railroad, 


ates through the Tunisian desert, has 


from nomads, 


which oper- 
armored their diesel locomotives and 


issued automatic rifles to train crews. 


@ A Bureau of Mines survey, cover- 
ing 285 samples of diesel fuel manu- 
factured in 106 petroleum refineries 
throughout the country, showed that 
over 11 million bbl of diesel fuel are 


produced each month. 


@ During the first 11 mo of 
Class | 
delivery of 2244 locomotives. 


1952. 
American received 


All were 


diesel except 17 steam and 1 electric. 


railroads 


@ During the past 25 years, diversion 
of funds has cost the nation thousands 
of miles of new roads. According to 
the API, since 1925, the states have 
tapped highway funds for more than 


$3 billion to finance other projects. 


@ Sewage disposal is a problem which 
must eventually be faced by all com- 
Robert C. Ken- 


nedy, Chief Engineer of the East Bay 


munities of any size. 


Municipal Utility District, recently re- 
ported on the satisfactory results of 
cleaning up San Francisco Bay by 


sewage treatment. 


@ According to Walter F. Carey, pres 
ident of the American Trucking Asso- 
ciation, the nation’s highway users are 
paying nearly $1 billion a year in 
federal highway-use taxes “for which 
they are getting no road construction 


or maintenance whatever.” 


@ Last month, our editorial stressed 
the importance of annual 
Rockville Center, New York 


issued their annual report which has 


reports. 


recently 


been hailed as one of the best in the 
It will be used as a textbook 


by the village’s seventh grade local 


nation. 


government classes for the second 


straight year. 
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@ Heavy fuel is on the march. In 
Florida 10 plants 


burning Seven are 


alone, there are 


residual fuels. 
while the 


20/80) blend. 


using it straight other 


three burn a This is 


only one state. 


@ CPR recently placed an order for 
10 diesel-electric locomotives with the 
Canadian Locomotive Company. The 
order for the 1600-hp units is valued 
at about $1,200,000. 


e EMD 


units 


produced 1994 locomotive 
1952. This 384 
units less than their record year, 1951, 
Material cutbacks 


& units per day. 


during was 


limited output to 


@ G. W. Wilson, of GE’s 
Locomotive and Car Department, re- 
1952, 
GE supplied electrical equipment for 
L000 


nanaper 
cently announced that during 


more than diesel-electric loco- 


motives. 


@ In 1925 the first diesel-electric loco- 
motive was placed in regular service 
United States. This 


still in service. 


in the unit is 


@ It took 24 days, 1000 


170 pieces of earth-removing equip- 


men, and 
ment (most of it diesel-powered ) to 
repair 5O see onds worth of damage by 
nature in the earthquake last July 21, 
Tehachapi, Cal., 
Steelways. 


near according to 


@ Rockville 
cently 
of $900,000 for 


York re- 


financing 


Center, New 


awarded temporary 
two diesels. genera- 


tors and other necessary equipment 


for the village’s municipal power plant 
National Bank 


to the Nassau County 
of Rockville Center. 


@A 
Homelite Corp., revealed that in the 


recent advertisement by the 


aftermath of recent and ice 
173.000 


power, light, heat, and water. How 


snow 


storms homes were without 
can this be prevented? Ask Homelite, 
or any other supplier of electric gen- 


erating sets, 
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Shown here are all four prime 
movers in the Howard University 
power plant. The F-M diese! at 
left and the three stream units 
at right. 


Integration of diesel power 
in a steam plant can often 
show a markedly improved 
heat balance. Here is one 
such example. 





Diesel Improves Steam Plant Efficiency 


By V. Henry Warrick* 


with the heat balance problem = so common to 


power plants making steam for process and heating 


purposes, Howard University of Washington, D. C.. has 
brought its system into balance with the installation of a 
new 862 kw Fairbanks-Morse diesel generator unit. 

Designed to carry the major portion of the summes 
time electrical loads, the diesel generator has been instru 
mental in’ reducing per kw costs by over 60 per cent in 
the light steam loads and by 7 per cent on a yearly basis. 
Phe plant supplies power as well as heating and process 
steam not only to Howard University but also to Freed 
mens Hospital, located directly across the street from. the 
power plant, 

Howard University is one of the nation’s larger Negro 
universities and is located on a high point of land in the 
northwest section of Washington, D. C.. about 3 mi from 
the Capitol, Covering 55 aeres, the campus is extremely 
beautiful. The 32 buildings that now dot it are only part 
of a total of more than 50 contemplated under the present 
$17 million building program. 

More than 5000 students from all over the world attend 
Howard. A school open to students of all races, Howard 
offers in its LO schools and colleges, courses leading to 
degrees in liberal arts, engineering. law. social work, re- 


ligion, dentistry, pharmacy, medicine, and music. 


The power plant cornerstone was laid in 1934. with the 


*Asst. Superintendent Buildings & Grounds, Howard University. 
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plant first put into service in 1936, Originally, Freedmen’s 
Hospital plant supplied power and heating steam to the 
two institutions, but early in the “30s growth of the Uni- 
rganiza- 
lions that a new plant would be necessary. Load 
were undertaken and two oil-fired boilers were installed, 


15.000) Ib per hr. at 200 psi. 


versity made it apparent to the ofhicials of both 


studies 


each with a capacity of 
Power generation equipment consisted of an Ames Una- 
flow engine driving a 250-kw, 240/120-v DC generator 
and two turbine-driven 4000-v AC generators with a rat 
ing of 500 kw each. 

Just prior to completion of the power plant. the new 
distribution system was completed. This system consists 
by 5-ft concrete tunnel housing steam 


of aida mains. Con- 


densate return lines, and high- and low-tension electrical 
cables. More than large enough for a man to walk through, 
the tunnel speeds locating of steam main leaks and cable 
faults and saves expensive, time-consuming digging when 
repairs become necessary. Smaller branches of the main 
tunnel lead to each building or. the campus. 

Because of load increase. a result of postwar expansion, 
and to bring about a heat balance in summer months, it 
was decided to install a modern diesel-electric generator. 
This took the form of an F-M 1280-hp engine coupled to 
a 862-kw generator. Installation of this unit in 1950 in- 
creased the plant’s total installed generating capacity by 
70 per cent and increased the AC generating capacity by 


86 per cent. The diesel is an 8-cyl, opposed-piston engine 
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Table | 


April, May, June 


Total Power Plant Cost 

Unit Steam Cost—cents per 1000 Ib 

Unit Electric Cost—cents per kw hr 

Fuel Oil Consumption gal 

Fuel Oil Cost 

Aver. Fuel Oil Cost cents per gal 

Fuel Oil Consumption (diesel) gal 

Fuel Oil Cost (diesel) ; ; 
Aver. Fuel Oil Cost (diesel) cents per gal 
Total Fuel Oil Cost 
Total Steam Generation, 
Station Steam Sendout, 
Diesel Electric Generation, 
Total Electric Generation, kw hr 
Station Electric Sendout, kw hr 
Per Cent Diesel Generation 
Hours Diesel in Service 

Per Cent of Total 


1000 = 
1000 # 
kw hr 


Hours 


1950 
Without Diesel 
$ 56,966.10 
117.234 
3.120 
539.466 
28,587.35 
5.25 


1951 
With Diesel 
$ 43,899.20 
93.499 
1.226 
412.236 
23,968.90 
5.86 
58.301 
5,279.91 
9.67 

$ 29,248.81 
45,889 
37,836 
559,700 
1,068,075 
886,135 

52.4 
1,781 

81.5 


Percent 
Change 
22.9 
20.3 
607 
236 
15.6 


$ 28,387.35 
53,990 
32,804 


996,610 
846,080 


Table Il 


Fiscal Years July 1 through June 30 


ITEM 
Unit Steam Cost 
Unit Electric Cost 
Total Steam Generated 
Station Steam Sent Out 
Total Electricity Generated 
Diesel Electricity Generated kw he 
Station Electricity Sent Out kw he 
Fuel Oil Consumption ‘ gal 
Fuel Oil Cost $ 
Average Fuel Oil Cost ¢/gol 
Fuel Oil Consumption (diesel gal 
Fuel Oil Cost (diesel) $ 
Average Fue! Oil Cost (diesel 
Total Fuel Oil Cost 
Total Operating Cost 


UNIT 
¢ 100 Ib 
¢ kw he 
1000 Ib 
1000 Ib 
kw he 


1947-48 
91.273 
1.673 
233,126 
159,968 
4,046,014 


3,593,342 
2,090,806 
$157,352.16 
7.52 


¢ gal 
$157,352.16 
206, 164,82 


of 81y-in bore and 10-in stroke, developing its rated 1280 


hp at 720 rpm. 
During the same year (1950), 


the installation of 


a award was made for 
a new. stoker-fired boiler. A coal-burn 


ing unit was selected so that base load could be carried 


by either the coal-fired or oil-fired boiler depending upon 
relative price and availability of each fuel. Also in 1951. 


turbine-driven 


a new feedwater pump was installed as 


well as automatic frequency controlling, recording, and 
indicating equipment. necessary for the proper operation 
of technical apparatus in the many laboratories. 

Because of the complete condensate return system, make 
up is at the extremely low figure of 2 per cent. Conse 
quently, only a smali zeolite water conditioning unit is 
required in addition to the deaerating feedwater heater. 

Plant operating procedure depends upon the size of the 
heating and process steam loads. During winter months, 
steam generation is at a maximum with the diesel being 
used only to handle peak electrical loads not accompanied 
by corresponding increases in steam loads, Turbo-gener- 
ators exhaust steam at 5psi for building and feedwater 
heating. Steam at 200 psi is also reduced to 125 psi for 
use in plant auxiliary drives, hospital sterilization work 
and for boosting heating system pressure if necessary. 

In summer months when heating loads are at a mini- 
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1948.49 
93.084 
1.776 
230,114 
151,967 
4,280,004 


1951-52 
89.295 
01.537 

223,638 
180,964 
4,490,365 
1,876,300 
3,860,615 
2,154,865 
$125,353.35 
5.82 
206,414 
$20,917.93 
0.1013 
$146,271.28 
223,219.02 


1949.50 
76.391 
1.648 
241,354 
164,439 
4,077,752 


1950-51 
83.224 
1.613 
241,313 
175,936 
4,082,518 
777,250° 
3,442,648 
2,178,639 
$126,934.99 
5.86 
61,548 
3,793.19 
0.0971 
$132,728.18 
201,944.32 
*Diesel installed 


October 30, 1950 


3,738,981 
2,153,458 
$156,554.16 
7.27 


3,521,813 
2,225,616 
$115,749.64 
5.19 

9,825 

$ 869.94 $ 
0.0885 
$116,619.58 
183,663.59 


$156,554.16 
208,037.23 


load. It 


S v 
is during 


the use of 


mum. the diesel unit carries the bas 
this time that maximum savings aceruc 
diesel power, Table | shows comparative figure - for three 


light load months while Table I] gives the 


p overall vearly 
picture for the last five years. 
Referring to Table |. it is that al 


though the cost of a gal of fuel oil increased 11.6 per cent 


interesting to note 
from 1950 to 1951. while net steam output increased 15.5 


per cent and net power output was upped 4.7 per cent 


these increases were accompanied by an actual reduction 
of 23.6 per cent in gal of fuel consumed and a reduction 
of 60.7 per cent in the cost per kw hi 

Overall savings are 


I] reflects the lower cost for 


but Table 
in “pite of 
Phe 


increase in the total arrount of diesel fuel consumed re 


vearly lower of course 


unit electricity 
sharp increases in the price of diesel fuel steady 
flects the increasing use of this type of power generation 
even in periods of heavy steam demand, Often the diesel 
is used at extremely light loads and though this is not 
conducive to engine efficiency, it serves the overall pur 
poses of plant balance and economy. 

Steam generation and output figures reflect greater effi- 
ciency in this phase of operation for, while steam demand 
increased over 15 per cent, the total steam generated de 


creased by a like amount. 
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Much of the entire plant efficiency is due to a complete 


system of preventive maintenance, hach piece of equip- 
ment is card-indexed and specific overhaul intervals are 
established, based upon operating experience. Overhaul 
schedules reflect the use of the units, with the diesel, of 
course, being scheduled out of service in the winter and 
the steam generating units getting their checkups in the 
summer months. At the present time, enough generating 
capacity is available so that scheduling of outages is no 
problem, However. planned increases in load will make 
scheduling of maintenance work more difficult” unless 
more equipment is added. 

All maintenance and repair work is done by the reg- 


ular plant staff, Total personnel requirements ,are ex- 


tremely low for a steam plant of this size. with only 19 


The fuel day tank and auxiliary motor-driven lubricating 
oil pump are located beneath the engine room floor at 
the operating end of the engine. 


men being required for the 365 day per year operation. 
Personnel breakdown is as follows: 
(1) Chief Engineer (Nelson B. Short) 
Assistant Chief Engineer (Jonathan L. Eugene) 
I: ngineers 
Jr. Engineer 
Boiler Operators 

(4) Skilled Laborers 

(2) Laborers 

Occasionally the staff is supplemented by student engi- 
neers from the School of Engineering. 

In the future, plant growth will paralle? that of the 
university and operating techinques will attempt to keep 
pace so that efficiency can be maintained or improved. 
Present consumers of DC power are in the process of 
being converted to AC and the presently planned increases 
in load and capacity should materially reduce unit costs 
of operation. From recorded experience with present 
equipment, it is clear that diesels will continue to play an 
important part in the Howard power system. 
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A new two-panel control cubicle, at left of picture, was added 
to the plant’s equipment along with the diesel 


Principal Equipment 


Engines 

Generator 

Governor 

Fuel tank level gauge 
Fuel transfer pump 
Fuel filter 

Lube oil 

Auxiliary lube pump 
Lube filter 

Circulating water pump 
Oil cooler 

Evaporative cooler 
Silencer 

Air filters 

Gauge and control panel 
Switchgear 

Pyrometer 

Pressure gauges 

Air compressor 


Ulustrated here are 


Fairbanks, Morse & Co 
Fairbanks, Morse & Co 
Woodward Governor Co 
Liquidometer Corp 
Fairbanks, Morse & Co 
Wm. W. Nugent & Co 
Sinclair Refining Co. 


«George Roper 


Fairbanks, Morse & Co 
Fairbanks, Morse & Co. 

Ross Heater & Mfg. Co., Inc. 
Fairbanks, Morse & Co. 

Maxim Silencer Co 

Cycloil. American Air Filter Co. 
Weaks Engineering Co. 


w+... Westinghouse Electric & Mfg. Co 
...Alnor. Illinois Testing Laboratories, Inc 


Marshalltown 
Fairbanks, Morse & Co 


the motor-driven jacket water circulating 


pump and heat exchanger for lube oil. 


Fata aie we 
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Rotary Oil Rigs 
Invade Pennsylvania 


A change is taking place in eastern oil and gas fields. 


Cable tool rigs are giving way to rotary drilling 


methods. 


N “invasion” of Pennsylvania by rotary drillings rigs 

is being watched with interest by oil and fas drillers. 
The event is significant because the Eastern United States 
has been dominated by the older cable tool drilling meth- 
Drake and Capt. Billy Smith 
brought in the world’s first oil well near Titusville, Pa., 
in 1859. 


Rotary drilling, which first came into prominence at 


od ever since Col. E. L. 


Spindletop, in Texas, in 1901 is now world predominant, 
but Eastern drillers have preferred cable tools for getting 
through the hard rock formations of their area. 

Seven rotary rigs are now drilling for natural gas near 
Renovo, Pa., in an area where approximately 70 cable tool 
rigs are operating. In some case, the two methods are 
teaming up, with cable tools being used to penetrate the 
hard top, of approximately 3000 ft, after which a rotary 
rig takes over for the rest of the approximately 7000 ft 
required. In other cases, the rotaries start at the surface. 

Noble Drilling Co. moved in the first rotary rig near 
Sonestown, Pa., about two years ago. It was a National 
Supply Type 100. However, this was later moved out of 
the area. Delta Drilling Co. then shipped in an Ideal Type 
50, which had previously been used in Michigan and 
Kentucky. It has already drilled a number of producing 
wells, with such success that Delta now has three rotaries 
in the area. Delta’s experience prompted other drillers 
to bring in rotaries. 

Largest of the rotaries presently in the area is a type 
75CB rig, operated by Keta Oil and Gas Co. J. H. Minyard 
of Midland, Texas, the tool pusher, is quite proud of his 
new outfit which, on its first hole, brought in a 114 
million cu ft producing well at 7034 ft. Drilling with the 
rotary took 31 days. 

The Keta Rig started its second hole at State Tract D. 
in the Driftwood field, a mountain top location about 13 
mi south of Driftwood, Pa. In 24 days, the rig had drilled 
to 5345 ft. It had made 40 “round trips”, for changing 
bits at an average time of 242 hr per round trip. It has 
had no “down time” except for changing connections. 

In between jobs, the 133-ft drilling mast, about as tall 
as a 10-story building, had to be lowered and_ partially 
dismantled. With the draw works, the engines, and all 
other equipment, it was put on trucks and hauled up 
twisting gravel roads to its new location, in a clearing 
surrounded by tall white birch trees. Within a few days 
it was set up and drilling again. 
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Largest of the rotary rigs now drilling for 
natural gas in the vicinity of Renovo, Pa 


Side view shows mud tanks in foreground. The rig 


ss powered by two Waukesha gas engines 


The Rig and the Slush Pumps are powered by three 
Waukesha fas engines, one of which is used to power @ 
standby pump. Much of the related equipment, including 
the rotary, kelly, hook block, and swivel wire line anchor, 
is of National Supply make. Spang Double Seal Shrink 
Thread 4%-in Drill Pipe is used, with Ideal 6'4-in col- 
lars. Because of the hard rock formation, no casing was 
required, but 9 5/8-in surface pipe was used. 

Most of the equipment was made and all of it was fur- 
nished by The National Supply Co., which recently opened 
a store at Renovo in order to make parts and equipment 


readily available to drillers in the area. 
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Only The Following Sequence is Acceptable’ This phrase 
is found on the top of a maintenance form used by South 
western and might well be called their ‘watchword’ 


A detailed program of inspection 
and shop procedure resulting in 
longer equipment life, fewer road 
failures, and greater mileage be- 
tween major overhauls—saves South- 
western Greyhound money. 


By W. J. Granberg 


Southwestern Greyhound Stresses... 


_— Texas is the headquarters of Southwestern 
Greyhound Lines, Inc. The shop here is charged 
with maintaining 176 coaches that log a total of 2.500, 
000 mi a month——more than 12.500 mi every 30 days 
for each piece of rolling stock. To carry out the elaborate 
program of preventive maintenance there is a= staff of 
132 mechanics, 50 coach cleaners, 20 parts men, 8 shop 
clerks, and 9 supervisors. Most of the shop operates on a 
three-shift basis. seven days a week. 

Southwestern’s coaches are GMs, most of which are 
powered with Modei 6-71 LA39_ 2-cycle diesel engines. 
Virtually all of the engines have logged at least 1.000.000 
mi, while a file card chosen at random reveals an engine 
that has rolled up 1.777.737 mi. There was a time when 
a major engine overhaul was necessary every 150,000 mi. 
but the rigid maintenance program has upped the mileage 
between overhauls to 200,000, which means a consider- 
able savings when so large a fleet is involved. 


The detailed inspection and work program is facilitated 
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the use of forms that maintain a rigid 


by paper work 
check on every step of the routine for every coach, and 
at the same time result in close parts and cost accounting. 

As a coach comes in off the run and enters the shop, 
it passes through an automatic wash rack that has two 
vertical brushes to clean the sides of the vehicle. and one 
on a horizontal plane to wash the top. Wash boys com- 
plete the job by using heavy brushes on the front and 
back of the vehicle. At the same time. the engine com- 
partment is washed by a cleaning compound in a com- 
bined aic-water hose. 

In the meantime, the driver has handed over his report 
card to the coach inspector who builds the service order 
from the information on it. The driver’s card not only 
holds the trip mileage and fueling record, but lists any 
mechanical difficulty or coach failure he may have had 
on his trip. From this information, and from his own 
inspection, the coach inspector describes the work to be 


done in the Service Order. 
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It takes gooo recoras to make a maintenance system work. Above are 
some of those used by Southwestern. 


VW PA” 


nterest of easier and more complete inspection, 


In the 
hydraulic hoists are employed to raise the coaches, rathe1 
than running them over a pit. Pits are used, however, 
on the service floor. 

By looking in the log book, which holds the mileage of 
every coach. the inspector can tell at a glance what work 
is due on a vehicle beyond what he has described in the 
Service Order. Grease jobs are done at 2500 mi, and while 
the coach is over that pit, the workman makes a check of 
such things as springs, brakes and steering system, 
noting ay defects on his Grease Pit Inspection card. 
If any are noted, a mechanic is assigned to remedy them. 

Oil is changed at 5000 mi, the mileage point at which 
the engine and coach are given an “A” Inspection. Buses 
which enter the shop under the 5000-mi between-inspec- 
tions, are inspected for only the items marked by an aste- 
risk in the “A” Inspection Card. These latter include ac- 
cessories. spare parts and tools, air lines. springs, and 


steering s\stem. 
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The full “A” Inspection at 5000 mi includes, not onty 
a check on the above items, but a full inspection of the 
engine compartment, from governor settings to clutch ad- 
justment. At this point too, the coach is inspected out- 
side, inside and underneath—-in fact, nothing is over- 
looked. It is at the 5000-mi point that the proverbial 
“stitch in time” may prevent road failures or accidents. 

Mechanics have their specialty and each is assigned 
his specific chore. Standards of the shop are high and 
any error by a mee hanic results in disc iplinary measures, 
The entire aim of the maintenance program is to prevent 
trouble of any kind rather than have failures develop 
which need correction. From the reports of drivers, in- 
monthly 


spectors, and mechanics, 


reports of failures 


which do occur are compiled and studied for cause. 
Causes may include abuse of equipment by drivers ot 
mechanics, mechanical failure, or material failure. What- 
ever the reason for any defect, it is traced to its source 
and steps taken to prevent its recurrence. One important 
factor in obviating failures is this: experience has _re- 
vealed the life expectancy of every part on engine and 
coach so changes are made well in advance of defect. 

Kvery coach has its Unit Card which reveals the mile- 
age logged by every unit in it, enabling a close check to 
be maintained on every unit in order that replacements 
may be made in advance of failure. These unit changes 
are noted in the “C™ Inspection card. The first “C™ in- 
spection is run at 50,000 mi, calendared and done exactly 
on time, with a “Big C™ due at 200,000 mi. 

The first 


packing, 


“C™ check includes relining of brakes, new 
inspection of all wiring, and removal of starter 
and blower motors, New seals are put on the blowers at 
50.000 mi for example, rather than waiting to have them 
go out at 75,000 mi. Radiators come off at 100,000) mi 
rather than have them await the “Big C” 

The 200,000-mi inspection is the big one, for it is then 
that the engine, steering system, and front and rear axles 
come out. This “Big C” check is the one responsible for 
the long life and reliable. economical performance of the 


diesel engines, for it is) an 


Inspec tion that over looks 


nothing. 

As work begins on each engine, a Unit Repair Record 
follows it through the shop. In addition to its factory 
number, the diesels are given a unit number which stays 
with it for life and is carried in a book which details 
the parts units which have been installed on it, its mile- 
age. and the coaches in which it has served. In ordes 
to maintain a rigid check on work done, parts used, and 
costs, the individual Unit Repair Keecords are made in 


four copies, with the copies routed as follows 


1. Original to Central Unit Control where the repairs 
made are recorded on l nit ecard: 

2. Duplicate to Central Unit Control where installation 
and removal is worked and repairs listed: 

3. Triplicate retained by Unit Room making the over- 
haul or repair; 

1. Quadrupicate to the shop for entry in the coach 


history file. 





In the engine teardown room, each mon has his specialty. Work is facilitated by the 


fact, all parts are spotlessly clean. 


Under this system, information is easily and imme- 
diately available concerning every part on any diesel 
engine, for the full repair and replacement story is in the 
record book, as well as the mileage history. Although an 
engine may go virtually untouched until it has reached 
the 200,-000-mi mark, the “Big C” 
acquires the Unit Repair forms preparatory to the first 
big step 


Inspection, it then 


complete teardown. 

When the engine is dismantled, all parts are cleaned 
until they are spotless, for it is now that every item must 
be inspected. The major steps are these: block and cylin- 
der head are magnafluxed and air-tested for cracks; 
crankshaft is reground; sleeves are magnofluxed and re- 
ground to the oversize they will take; pistons are “miked”, 
magnafluxed and sent out to be tinplated; connecting 
rods are magnafluxed and radials “‘miked” to make cet 
tain they are not out of round; piston bushings are 
checked; oil pumps are torn down and worn parts re- 
shaft, bushings are 
checked; gear trains checked; cylinder heads are tested 


placed; cam balance shaft and 


and valves and seats reground; starter and air com- 
pressor are overhauled; flywheel for out of round and 
radial and bell housing inspected. 

Fuel injectors and pumps go to one bench for thorough 
inspection. The injectors are checked to determine whether 
the amount of fuel delivered by all of them is identical 
One is never pulled if a fault is found, but the entire set 
of six replaced. An ingenious device was set up in the 
Dallas shop on which to test the injectors by mounting 
them and measuring the fuel injected. 

This injector flow test machine consists of a junk en- 
gine block which was cut its full length at an angle. It 
is powered with a 1-hp electric motor turning at 1750 
rpm which drives the camshaft at 800 rpm. Throttle 
openings are equalized and with injectors in_ position, 
100 ce of fuel is pumped into glass graduates placed 
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A discarded engine block has been comyerted into 
an injector test stand. Here fuel injectors are tested 
for uniformity of flow 


under the mounted engine block. At the end of the test 
run, the amounts of fuel in the six graduates are com- 
pared for equality. 

Once all the units of a diesel engine have been in- 
spected and replaced if necessary, the power plant is re- 
assembled, ready for installation in a coach as soon as 
it has been given its test run in the engine room on 
Clayton dynamometers. There was a time when this com- 
plete teardown was necessary at 150,000 mi, but the pre- 
ventive maintenance program has added 50,000 mi to that 
performance. The fact that almost every diesel engine in 
operation has logged more than 1,000,000 mi fully justi- 
fies the rigid inspection policy that has as its chief 
attribute the prevention of any failure, along with such 
valuable byproducts as savings in time and labor. 

Every engine has its Motor Overhaul Report, a form 
in which all replacements, new or old, as well as experi- 
mental parts are listed. For ease of record keeping, 18 
units on a coach are indicated by a code number, while 
the air conditioning system has nine unit code designa- 
tions. For example, 1-00] indicates radiator, and 18-00] 
the cylinder block. 
will indicate the compressor, and H-001 the blower motor. 

Storekeeping is no small task in the Dallas Greyhound 


shop and the method of accounting for parts involves a 


On the air conditioning unit C-00] 


Cardex system which is corrected daily from the requisi- 
tion forms. Necessary information is given the cost ac- 
counting department which maintains a cost record on 


every coach, both as to parts and labor time. The card 


file system makes possible a perpetual inventory of parts. 


Parts, and there are 10,700 set-ups, are issued only 
on requisitions signed by foremen. The numbered forms 
which go to the accounting department from the parts de- 
partment give the number of the part and in what coach 
or engine it was used. Cost of the part itself is filled in 


by the parts storekeeper. Since reconditioned parts suit- 
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able for installation in an engine or coach become a part 
of the store’s inventory, a credit form is filled out when 
they are turned in to the part’s department. Thus, the 
perpetual inventory of parts includes used as well as 
new units. 

Nothing is left to chance in the Dallas Greyhound shop 
and although the paper work may loom as heavy to the 
uninitiated, it is considered the keystone of the rigid 
preventive maintenance and cost accounting program. 
Periodic inspections and the performance of every job 


is detailed on paper to obviate the possibility of a slipup 


anywhere along the line. The philosophy of the shop is 


this: If a program is worth having at all, it is worth 


perfection. 
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Here, the final touches are being put to 
reassembled Engines operate 
about 200,000 miles before they are torn 
down and checked over 


engines 


Exteriors on the coaches are cleaned as 
they pass through this automatic wash 
rock in entering the shop. Engine com 
partment is also washed every time the 
coach comes in 


One example of paper work that can only result in a 
job well done is the Air Conditioning Cut Off Report 
for a task that must be done every fall. Here, in 18 steps 
on a form that carries the bus number and date, with 
space for the mechanic’s number after each work item, 
the procedure for cutting out the air conditioning unit 
is detailed. At the top of the form is this line: Only the 
Following Sequence Ils Acceptable. 

There is no mistaking that warning, and it might well 
be said to be the watchword of the entire Southwestern 
Greyhound Lines shop at Dallas, for experience has in- 
dicated that close adherence to the preventive maintenance 
policy is the only course to follow for the most desirable 


results. 
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DIESEL LOCOMOTIVES IN.... 


THAILAND 


Today, American-built diesel-electric locomotives 
are being shipped to many overseas points. Here 
are just two countries using diesel locomotives of 


American manufacture. 


Fc IGHTEEN of an order for 30 
Davenport diesel-electric locomo- 
lives have been completed and shipped 
to far off Thailand (Siam) by Daven 
port Besler Corporation of Davenport, 
lowa. 
Royal Thailand 


employ these locomotives on passenger 


State Railways of 


and 


express trains for 


main Line 


rail lines upon which these Dave ports 


freight) and switching service. 


operate radiate from the capital of 
Bangkok to distances of over 900 kim. 
These locomotives are of the 0-4-4-0 
double truck built for meter 


(J9°%. ind gauge 


ly pe, 


weigh 50 tons and 


are of 00 hp, 
engineering of these units required 
consideration of 


tors to he 


several service fac- 


Phailand 


Both the diesel engines and the elec- 


encountered in 


trical equipment needed to be adequate 
climatie 


LEO” F. 


which seldom departs from a range of 


under temperatures ranging 


up to humidity 


and relative 
i4 per cent to 100 per cent Clearances 
encountered on the right of wav. are 
unusually small: thus, a very compact 
interior arrangement was required 
work 
for proper servic ing of all equipment. 

Speeds called for are up to 70 km, 


or approximately 431% 


with idequate available space 


mph. To in- 
sure flexibility, these locomotives have 


a driver's and are 


cab at one end 
equipped with Multiple Unit control 
so that they mav be coupled together 
in pairs, to become a power unit of 
100 1000 hp—-capable of 


hauling the maximum train permitted 


tons and 
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by coupler strength and other factors. 
When operating as single 50-ton units, 
they are suited to somewhat lighter 
haulage without a waste of power. 

The body is streamlined for appear- 
ance and for minimum air resistance. 
Vacuum brakes are required for the 
cars but straight air brakes are used on 
the locomotive. The coupler is ol a 
special screw hook arrangement built 
integral with a buffer. 

lnigine used is the Caterpillar Model 
D-397, supercharged “V" type, with 
12 eyl of o%4-in bore by &-in stroke. 
Ihis engine is rated 500 hp at 1200 
rp. 

\s explained previously. ingenuity 
was exercised in arranging adequate 


work 


compact arrangement 


service space in a necessarily 
and accessibili 
ty was ¢ mnphasized, kor example 

kasy removal of the 
elected 


(this 


power unit ts 


through a large hatehway 


hatch carries the mufilers). 


which can be removed from the top o1 
the locomotive. 


All accessories. to conserve power, 


are driven by “NV belts with simple 


adjustment provided to take up wear. 


One blower, located relatively near the 
center of the locomotive. provides air 
Radiators are 


located on each side of the Lo« 


for the traction motors. 
omotive 
and the cores are readily removable 
from the outside for repair. Radiator 
VY” belt driven and mounted in 
the roof of the car. 


Individual 


fan is 


eylinders it provided 
for the clasp brakes in order to sim- 
plify the me hanical arrangement. Use 
of a combined vacuum exhauster and 


compressor has furthered compactness 
and proven most satistactors 
All controls in 


including the 


the engineer's cab, 
control panel for the 
electrical equipment. are conveniently 
located. 

First Phailand 


service engineers 


hand reports from 
by American 


that 


indi- 


cate these modern Davenport 


diesel-electrics have met performance 
satisfactory 


requirements in a highly 


manner, have successfully maintained 
the trip schedules for which they were 
designed. and have won favorable en- 


dorsement from the native operators. 


Principal Equipment and Accessories 


Engines and Accvssories 
Generator 

Blowers 

Vacuum and Air Brake System 
Compressors and Accessories 
Electric and Traction Equipment and Control 
Nicke!| Cadmium Battery 
Radiator Fans 

Lubrication System 

Fuel Gauges 

Radiators 

Speed Recorder 

Mufflers 

Heat Exchanger 


Caterpillar Tractor Co 
Westinghouse Electric Corp 
American Blower Co 

Westinghouse Air Brake Co 
Westinghouse Air Brake Co 
Westinghouse Electric Corp 

Nife, Incorporated 

International Engineering, Inc. 
Alemite Div., Stewart Warner Corp 
Jerguson Gauge and Valve Co 
Modine Mfg. Co 

Chicago Pneumatic Tool Co 

Maxim Silencer Co 

Ross Heater and Mfg. Co 
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PAKISTAN 


By K. Askry 


AKISTAN’S railroads are 
When the 
complete, the people of Pakistan will 
better How- 


vo into what is being 


being 
dieselized. program is 


enjoy and faster service. 
ever, before we 
done to convert from steam to diesel, 
let's take a look at the railroads and 
their makeup. First of all, there are 
Pakistan. the North 


the Eastern 


two railroads in 
Western 
Bengal Railway. 

North Western 


two 


Railway and 


of the 


some 


is the larger 


roads and operates over 
9362 mi of track in the western part 
of the country. Counting recent de- 
liveries. this road probably operates in 
the neighborhood of 850 locomotives. 
It might be well to point out here that 
the North Western 
on broad gauge track. while the East- 
Bengal 
The latter operates about 450 locomo 
some 1620 mi of roadbed. 
located in the eastern portion of 


Pakistan. ; 


Railway operates 


ern Railway is meter 


yauge 


tives over 


Pakistan Wants Diesels 


Perhaps the first step in any conver- 
sion is to look around and see if you 
have the personnel capable of doing 
the job. Training men for the proper 
operation and maintenance of diesel- 
electric locomotives and related equip- 


ment presented a problem, much the 


Pakistan's Minister of Communications and Director 


General of Railways inspect some 


of the first Alco diesel-electric locomotives delivered to Pakistan, accompanied by other 


officials of the Ministry 


same as it did on American railroads 


in the early days of converting from 
steam to diesel. 
made with 


Arrangements were 


American manuiacturers and railroads 
for a 


Pakistan to undergo a 


group of railroad men from 


S-month train 
ing program. During the traini 
the 


American railroads and attended man 


period, groups visited = various 


ufacturers) schools on diesel-electric 
operation and maintenance 
When the first group of 
Pakistan. they 
\leo-Gl 


that time on trial. 


these men 


returned to went to 
work operating two locomo 
tives which were al 


The 


and 


training program was continued 


other were sent to. this 
first 
American railroads operate and main 


a high de 


Zroups 


country to learn at hand how 


tain their equipment with 


gree of efficiency. 
1952 


A\leos 


had been delivered and were in opera 


By the summer of four 


tion. Satisfactory performance ol thie 


American-built diesel-electric loeomo 
tives prompted the Pakistan Ministry 
of Communications to authorize fur 


North 
Western will receive 60 of these while 


ther orders for 129 locomotives. 
the remaining 69 will go to the East 
ern Bengal Railway. The entire order 
is expected to be complete by Septem- 


ber, 195 1. 
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In the interim. immediate power re 


must be met Obsolete, 


must ly 


quirements 
wornoul equipment 


rr plac ed 


us soon this end. 25 


as possible, To 
oil-burning steam locomotives were « 
dered) from Japan lor jmmeds 
These will help 
the load imposed by older 


diesel-electric los 


livery, units 
equipment 
until 


roe omotives 


are cle livered 


How About Maintenance? 
at re Is a 
problem if 


big factor ind an over- 


bearit approached from 


the wrong angel Again. men must be 
trained. 


ina 
of the 


bya kshopes converted, tools 


machinery purchased ind “Ome 


problems ol tooling ij) ironed 


out. Then there is a preventive main 
hit of. 


These are 


tenance program to be thou with 


adequate records lo hoot 


only a few of the many prob 
: their 


to adie sel 


American railroads faced dui 
conversion from steam powe! 
power, 

| 


Provision has been mac in the 


1952-53 budget for general tooling up 
of the North Western 


able it) to) maintain 


Railway to en- 
and repair its 


diesel-electric units. Training of main- 
tenance personnel is taking place both 
in Pakistan and in this country. 
one of the highlights of 


A\leo’s school. 


with 
training be- 


ing 





Shaded portion illustrates the approximate 


area 


served by the Rural Cooperative Power Association. 


MINNESOTA 


[ [ doesn’t matter much about the 
type of service. Whether 


operating a power generating station, 


fleet, or 


you are 
maintaining a doing main- 


tenance work in any of a number of 
other places where equipment must be 
kept in proper operating condition 
you need good records, 

In the following, you will find a set 
of records from the Rural Co-operative 
Association, Elk River, Minne- 
sota. However, before we go into their 


let's take a look at 


the overall picture which will explain 


Power 


re ords system, 


Five diesel powered plants have a total output 
of about 18,000 kw and are located as follows 
1. Harwick, Minnesota 

Pine City, Minnesota 

Milaca, Minnesota 
loke, 


Maple Minnesota 


Cambridge, Minnesota 
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Preventive 


Maintenance 


Records 


By Henry Greiner 


Good maintenance and records go hand in hand. You need 


the right mixture of both to make a maintenance program 


work. 


why such a complete system was 
adopted, 

The Power Association is made up 
of six Co-ops, each having a power 
generating station. The Elk River plant 
is the center of operations and is 
equipped with two, 11,500-kw steam 
turbines. This is the largest single 
plant in the system and is the only 
one which operates on steam power. 
The five outlying plants are all diesel- 
powered and are between 30- and 110- 
mi distant. 

Total diesel- 


output for the five 


powered plants is approximately 18,000 
kw, with engine types and sizes cover- 
ing a wide range. Represented by the 
Co-ops L& diesels are a 2- and 4-cycle, 
both in-line and radial types, ranging 
from 500 to 3750 hp. With this setup, 
scheduled 


program was needed, Along with this 


some definite maintenance 


program went a records system which 


would indicate maintenance progress 
and performance of each engine and 


worked out and has been in force sev- 


plant. following system was 


eral years—-here is how it works. 


March, 1953 








COOPER BESSEMER ENGINE CAMBRIDGE, MINNESOTA 
Serial #397 type LS 
Size 15x22 H.P. 1690 


He Pyile 27 Cylinder 8 





COOLER EVAPORATOR MOTOR CANPRIDGE, MINNESOTA 
Fairbanks Morse 


R. P. Ma 1730 H. P. 73 
Yerial # 480530 Phase 3 

Type QZK Cycle 60 
Factor RS28h Volt 220/ Lili 
Cycle 0) Amp. 90h /9.7 
Amp. 20.44/10.2 S. Factor 1.15 

R. Po Me 14,50 Code F 


Accessory to: Cooper Fessemer #45397 





30 VERWOR CAMPRIDGE,MTiESOTA 
Pickering Governor Company 
Portland, Conn. 


Serial # 565795 
Model # N17DA-1050 


Accessory to: Cooper bessemer #LS397 











Equipment Maintenance Record 


MEPLACE MENTS 


Equipment Maintenance ia 


ormnation * 


remo 
, cord OPERATING 
" Equipment Maintenance Re prenation #7? 
iEM NO ‘ 
pescRiprion(oo per SS 
— or exchange. 

so verTnor 
Serjal #565795 
REPLACEMENTS 


nian siwents 
art apstet 
=nG TIME o l 


=e oo ww” s ot 
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Fig. 2 


Inventory Cards 

These cards are kept in perpetual 
file in the maintenance office, thereby 
giving supervising personnel full 
knowledge of each piece of equipment. 
A separate card is maintained for each 
engine and each accessory for that en- 
gine. It will be noted from Fig. 1 that 
each of these cards carry an /tem 
Number in addition to unit deserip- 
tion, location and name plate data. 
This number ties each accessory to its 
particular engine. For example, the 
engine is Item No. 2. Accessories for 
this engine carry the same number 
with a letter following (i.e., 2G and 
2Z as shown). All like accessories 
carry the same letter following the 
engine number. These numbers and/or 
letters are stenciled on each piec e of 
equipment and are carried through on 


other forms and reports. 


Equipment Maintenance Record 


Here is the card that shows what, 
where, when, and how often a par 
ticular maintenance operation is or has 
been performed. In looking at Fig. 2, 
you will note a description of the unit, 
location, operating period, and opera- 
tion at the top of the card. Description 
and location are taken from the in 
ventory cards, 

Operating periods (in hours) ar 
set by the maintenance department 
after carefully analyzing performance 
and operation of different units, This 
is the frequency with which periodic 
maintenance will take place. When 
initiating a system of this sort, operat- 
ing periods between servicing must be 
more or less arbitrarily selected. How- 
ever, manufacturers’ recommendations 
and observation of units will indicate 
proper frequency. Operations numbers 
will be discussed with Fig. 5. 

Engine time (first column) denotes 
the hours at which this operation was 
last performed. The second column in- 
dicates the date on which this work 
was done, with the job report number 
(Fig. 3) in the next column. The 
three columns to the right of the card 
indicate “who” serviced the unit, time 
required for this work, and when this 
operation is due again. Adding the 
operating period hours to engine time 
shows when the next servicing is called 
for. 


47 





RURAL CO-OP Pow 
ron coon POWER as 


RURAL CO-OP 


SOCIATION 
- en paILy J08 — 
eens gerost 
RURAL coor pNDIVIDL AL DAILY 408 
a oa Dew 
ree TE ABSOIATION, 
—— = y som BEroRT 


INDIVIDUAL DATE 


vomm eanetA Dew 


Pest 


TRUCE Me 


fpeetomaeter Ranting? Operetion No? ear! 
Leting , 
sur 


Minwesots 
campridge, Mis . _- 


—_ NT MAINTENAN( 


g REPORT 
pquirue ‘ re 


r Eva 
Desenguce . 

Item Ne 2 

Operation Period 
ack 

Lneck, Lear 
Assigned 

ot Eagine How #7 es 


ye | extensions 


cock RECORD 


Ne a Mie ee how 


a  —« ; Ree 
° acct Me aT f Tr 
yor We \ a \ ~~ 


| Workmes 
A wore dome ont { /4\ 


Deeetipire oa \(Aate 
4a 


oh 
yf corn es 


vr «—< 
Exo LED OVERTIME 


a or — 
- — “ 4 D/engine bowr* 
rw ) = mareo 0/50 « /9¢ 
Ws 
~~ paTe com Z LZ 
ye a 
| work DONE BY’ 
auTHO a Con Material 


cose wave enthoriand 19 wert Laber 


" U 
RiZATION ror une WEL 


— 
ome 
lume 


roREMAN 


ROvED BY 
ar? —— on 


——-= © 





RURAL 


romm e208 


TRUCK NO 


Ending 


Start 


JOB NO 


fa Cc. 





for reason 


r 
Plant 74 * 7" 
Speedometer Readings— 


No of Miles 


Deseriptien of work done and location Workmen 


(nec ee - se 


} re 
4 
AUTHORIZATION FOR UNSCHEDULED OVERTIME DATE compLeten /S 77°, at gor 
a 
WORK DONE BY Ud ewe tet 


These men were authorized to work 


* 2 
CO-OP POWER ASSOCIATION angel 
INDIVIDUAL DAILY JOB 


bred ge/, fo ee re Ana gqreed ) 


EQUIPMENT MAINTENANCE REPORT 


emNo ) he ei Ld 
Item N Dwsrintion hows 47 Zs os; 


Operation No 2S Operation Period “Oo o Kew eens to be done 
Ldn Pee ee bgt, Thaw Danaea? 
at Engine Hour Assigned to 
ACCT NO Iz Zé / Hours Rate EXTENSIONS 4 CLOCK RECORD 
t - 
oT Reg 





U- dé hed. 








+ 


TOTALS / 


© 


engine hours 


Cost Material 
Labor 

Other 

TOTAL 


bi. 


Checked by “ Su 
List Materials used on Job on Back of This Sheet 








Individual Daily Job Report 

These reports are sent out in quad- 
ruplicate for each item of equipment 
listed in the inventory files when the 
equipment maintenance record  indi- 
cates maintenance is due. Information 
asked for in this report is taken from 
the equipment maintenance record. 
When a daily job ticket has been 
filled in by the plant superintendent, 
three copies are returned to the main- 
tenance office. The second copy is re- 
tained by the plant superintendent for 
his record, 

Upon arrival in the maintenance of- 
fice, job tickets are given a number 
and equipment maintenance records 
are brought up to date. When entries 
are completed, the original copy of 
this report is processed through the 
accounting department. Third and 
fourth copies are retained by the main- 
tenance superintendent. It will be noted 
from Fig. 3 that item number, operat- 
ing number, operation period, and 
description are carried through from 
other forms, thus tying together all 


records in one particular unit. 


Unscheduled Operations 

There comes a time in almost every 
maintenance setup where something 
will go sour in between scheduled 
maintenance perieds. At Elk River, it 
comes under the heading of unsched- 
uled maintenance and is incorporated 
into the overall records and mainte- 
nance system. These job tickets are 
essentially the same as other individual 
daily job reports in that the informa- 
tion asked for is the same. However, 
this report has a distinction all its 
own—its bright red color—and with 
good reason, 

As these tickets are issued by the 
plant superintendent when a_ failure 
occurs, the bright color serves as a 
flag when the report is forwarded to 
the maintenance office. It will be noted 
from Fig. 4 that the werds “Unsched- 
uled Maintenance” are written under 
the operation number, and the letter 
“P” appears after the order number; 
further distinguishing this ticket. When 
this information is received in the 
maintenance office, it is entered on the 
equipment maintenance record in the 
same manner as the individual daily 
job report. 
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Scheduled Operations 


This is a complete list of all opera 
tions necessary in maintaining any or 
all ty pes of engines and or accessories. 


’ o ‘ | Maint. 
There are 63° operation numbers in : ; - ; 
c He tT arth servi e oi 
all. many of which only apply to cer- 
. . and adjust amshaft bearings and end travel, 
tain engine types and others which ap- 


oe tho | a | ’ le *¢+ for wear on valve rocker gear, 
pry across ile ward . or example, 


i 7 ar spe f flat spots and wear 
maintenance procedure for a 2-cevele ! an 4 f 1 


would not be the same as that for a : 
| st camshaft drive, gears and cams for tightness and wear, 
Lecvcle engine. 
. t and grind exhaust valves, 
Operation and maintenance columns 
Inspect and vrind intake and exhaust valves, check springs for 
length and tens! on, inspect stem busings, guides and adjust 


erations can be performed by plant valve timing. 


at right of Fig. 5, indicate which op- 


operators and which must be per- 8, Indicate engine for compression and firing pressure, balance 
. engine, 
formed by maintenance department 
y= - Inspect and clean injection nozzles, 
personnel. This may differ, however. 
in , . > end 

‘ording Tati ‘ Clean and test nozzles, check all moving parts for wear arn 
according to plant operation and cabiciaanhs inieben caine Gnite ait wet GUINgDs 
maintenance, ; : 
Check for air leaks, blow out air tank, check safety valve, 
check air canpressor, 


Summary 


Although this system may be con- gg 
sidered complex, and some operations 
j , , j « »> realize ; re Check scavenging blower drive gear springs, tension and 
in excess. it must be realized that there Soanbes een’ bettie 
are several considerations here which 
“4 a a : Check and clean lubricating oil strainer, 
co not appear in other plants. First of 


: Replace connecting rod bearing. 
all, there are various makes and types 


' d ond it tor 
of engines. Secondly, plants are spread erhens as seers _— 


over a large area. Therefore. it) was » Inspect and manuel operate over speed governor, 
) i arge % a. : i 
necessary to dey ise a system which Inspect or repair high pressure fuel injection pumps, 


‘ . , distributor blocks and fuel lines, 
would bring all this equipment under 


. Inspect or repair low pressure fuel pumps and piping. 
one standardized program. It would 


~ . : Check bat s for gravity and water 
be a comparatively simple system if eck batteries for gravity an . 
only one type of engine were involved. Clean, check and repair upper cylinder lube o11 pump, 
The right mixture of both main- Clean and paint. 
tenance and records makes a good 


maintenance program. Of course, it is 








entirely possible to maintain your 





equipment without records, but how Fig. 5 
do you find out when the last main- 

tenance was done, just what was done, Maintenance costs are also shown right mixture of both records and 
and when to do it again? If you have — by good records systems, They tell you maintenance—you need good records. 
a smal} plant and a large memory, what it is costing you to operate. From 

you may get along fine for a while, costs you can determine how economi- 

but for how long, and what happens cal your maintenance program is and 

ii you leave? what can be done to further streamline 

With a properly kept set of records your program cost-wise. 

you can go back over the history of It is also very easy to go overboard 

your equipment. In a sense, it is much * in the opposite direction by putting 

the same as reading the last page in) emphasis on the records and _ letting 

a mystery story. You can determine the actual maintenance work slide. 

where, when, and how often mainte- This, however, will catch up with you 

nance was done and when it is due. in a hurry. Records for their own sake 

In addition to this, specific troubles are useless, and if so elaborate that 

common to only one unit can be picked they become burdensome, the time 


out. In many cases, in tracing the consumed could be used to further 


Se 
cause of a failure, the clue has been advantage to do the work necessary. \ dg 


“* RED CROSS FUND 
found in the records. lo get a balanced system— it takes the 
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One Way to Move a 1900-Ton Water Tower 


Recently, the problem of moving a 


1900-ton water tower in England was 
solved by using a D-7 Caterpillar trac- 
tor to pull the concrete structure 300 
yd over specially constructed track. 
The proposed job was thrown in the 
lap of Mr. E. Ingerslev of J. L. Kier 
& Co., Ltd., 


the tower would have to be moved or 


when it was decided that 


demolished. 

Mr. Ingerslev’s plan was to lay a 
track down, on 
which to pull a cradle bearing the tow- 
er. A 10:1 block and tackle would be 
rigged on the D-7, which would enable 


concrete-based rail 


Dieselization Ups Income 
For Texas and Pacific RR 

The Texas and Pacific Railway Co. 
had a net income of $11,655,792 last 
year, an increase of $3,146,141 over 
the net reported for 1951, W. G. 
Vollmer, president, revealed. He said 
that completion of the dieselization 
program last April accounted in part 
for the better showing. Gross revenues 
were up $6,059,002 to $83,625,516. 
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the tractor’s 5-ton pull to exert a 50-ton 
pull. The projected scheme was. esti- 
mated to cost about half as much as 
the cost of building a new tower at 
a new location. 

In towing the tower, the D-7 pulled 
through the block and tackle so that 
for each 10 ft, the tower moved 1 ft. 
Track was arranged so that the tower 


could be moved about 50 ft in 


one 
haul. Then the tractor was unhitched 
and by means of the hoist attachment, 
picked up the rear blocks and laid 
them in front of the tower. Moving 


the tower 300 yd, took about 4 wk. 


Aeroquip License Arrangement 
The Aeroquip Corp. has announced 
successful conclusion of a licensing 
with Super Oil Seals & 
Gaskets of Birmingham, England, to 
permit the British firm to manufac- 
ture and sell Aeroquip hose and assem- 
blies in Great Britain, Australia, New 
Zealand, and South Africa. 


agreement 


License 
includes use of Aeroquip name and 
trademarks together with patents. 


Suggest Passenger Pooling 
To Reduce RR Revenue Losses 
William White, president of the New 
York Central Railroad, suggested pool- 
ing of railroad services in certain 
areas as a means of reducing income 
losses caused by passenger runs. He 
pointed out that his line suffered a 
$55 million loss from passenger service 
in 1951. 
Where 


certain centers is duplicated by two 


passenger service between 
and with none hand- 
ling full loads—it 
pool agreement be worked out. he said. 


Mr. White also suggested that rail- 


or more roads 


is logical that a 


roads be allowed to abandon service 


on branch lines where there is no 


possibility of profit. 


F. D. Van Norman Honored 
More than 200 industrialists. busi- 


nessmen, bankers, civic leaders, and 
professional men turned out to honor 
Mr. Frederick Dewey Van Norman, 
chairman of the board and a founder 
of Van Norman Co. of Springfield, 
Mass., at a luncheon marking the oe- 


casion of his 90th birthday recently. 


Diesels Make Difficult Trip 
The Newfoundland Asbestos Co., 


which closed down its operations at 
Port au Port last December, resumed 
work recently after getting equipment 
and supplies for a mill which will 
handle up to 200 tons of material 
per day. 
The heavy machinery consists of 
two diesels weighing 9 tons each and 
a crusher weighing 12 tons. These 
were moved by tractor across the re- 
cently built Fox Island River bridge, 
a distance of 7 mi 


from the mine 


of which had been 
cleared and bulldozed. The other mile 
is an old trail. The mine is located 
on the side of a hill into which a shaft 
had been driven for about 500 ft. 
About 10 men were engaged in trans- 
porting the machinery, working in 
about 6 in of snow. 


site, over 6 mi 
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First Diesel Radiators 
Manufactured in Canada 


Production of diesel locomotive 


cooling radiators at Winnipeg by 
James B. Carter Ltd., will reach about 
$300,000 a year by the end of 1954, 
the company forecasts. It is manufac- 
turing the radiators for its parent firm, 
General Motors Diesel Ltd. of London, 
Ont. 

The first 152 radiators were recently 
shipped. It is the first time this type of 
radiator has been made in the country. 
The Winnipeg company began devel- 
diesel radiator 


opment of the more 


than two years ago. 


Lubrication Engineers to Meet 
Lubrication and = in- 
will be the 


theme of the eighth annual meeting of 


engineering 


creased plant efficiency 


the American Society of Lubrication 
Engineers, to be held April 13-15, at 
Boston, Mass. More than 1200 indus- 
trial 
gineers from the United States and 
Canada are expected. 


executives and lubrication en- 


Special subjects of interest to plant 
will be 


symposiums; 


operations covered in two 


one on “Diagnosing 
Failures in Rolling Contact Bearings”, 
and the other on “Recognizing Sleeve 
Bearing Troubles”. 


Diesel Lift Trucks Get 
Canadian Dockside Tryout 

Experiments with diesel lift trucks 
aimed at increasing the efficiency of 
dockside loading and unloading of 
Canadian National Railways’ freight 
cars are now being carried out along 
the Halifax waterfront. 

Three types of diesels, the first to be 
used in port operations in that city, are 
being given try-outs. Results of the 
tests will determine which model will 
replace the present fleet of gasoline 
lift trucks. Advantages to be gained 
include increased load capacity, great- 
er maneuverability, simplicity of op- 
eration and economy of fuel consump- 
tion. 


GM Maintenance School on Mesabi Range 


Over 150 Mesabi Range equipment 
supervisors and mechanics have en- 
rolled in 3-day courses in diesel en- 
gine operation and maintenance which 
were started recently on the Range by 
the Detroit Diesel Div. of 


General Motors. The courses are be- 


I:ngine 


ing given in the Municipal Club House 
Minn. 


peated over a 4-wk period. 


in Hibbing and will be re- 
This year’s program consists of re- 
fresher courses on the division’s series 


“71” engine and also includes train- 


Experimental Stress Meeting 

The Society for Experimental Stress 
Analysis will hold its spring meeting 
at the Hotel Schroeder, Milwaukee, 
Wisconsin, May 20-22, 1953. 


Hilliard Assigns Export Agent 

The Hilliard Corp., Elmira, N. Y., 
has appointed Philips Export Corp. 
of New York City to be its world- 
wide export representative for the 
Hilco line of lubricating, fuel, and 
industrial oil filters and maintenance 


equipment. 
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and new “51” 
slide films 


and movies are being used, but special 


ing on the “6-LLO” 


models. Lectures, charts, 


emphasis is being placed on engine 
overhaul, tune-up, and trouble shoot- 
ing on live engines. This is the fifth 
school Detroit Diesel has presented 
on the Range. 

The school is sponsored by Detroit 
Diesel’s St. Paul distributor, Borchert- 
their Hibbing 
dealer, General Diesel and Equipment 
Co. 


Ingersoll, Ine.. and 
P 


Aluminum Production at Peak 

U. S. production of primary alu- 
minum during 1952 hit an all-time 
high, Donald M. White, Secretary of 
The Assn., 


cently, 


Aluminum disclosed re- 


The yearly production reached a 
total of 1,874.642,692 lb 


lb above the previous record estab- 


34 million 


lished in 1943. High production dur- 
ing the last quarter contributed greatly 
to the new level, the final month’s 
production being 22 million lb greater 
than produced in December, 1951. 
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By E. A. Hoxie 


Matching Batteries 


and 


Starting Equipment 


The Electric Storage Battery Company 


Consideration and methods for the most 
satisfactory and economic selection and 
application of lead-acid batteries and 
starting equipment for diesel engine 


cranking. 


pplication of adequate and economical equipment for 

electrical starting of diesel engines requires careful 
study. The wide variations in engine design and charac- 
teristics have a considerable effect on the required torque, 
cranking speed, and duration of cranking. 

Various formulae have been suggested as a means of 
determining cranking requirements of a diesel engine of 
known power or displacement, but experience has indicat- 
ed that these formulae are frequently unreliable. Con- 
sidering particularly the larger of the electrically-started 
engines -engine-generator sets, marine propulsion en- 
gines, and locomotive engines, which involve batteries of 
from 12 to 6+ cells 


makes it highly desirable to eliminate guesswork and to 


the high degree of reliability required 


place application on a sound engineering basis. 

To select a suitable storage battery, the following 
formation should be available: 

I. Mav. engine breakaway torque 


2. May 


Rec ommended ( ranking speed 


rolling torque at recommended cranking speed 


Required cranking ( ycle 
Gear ratio when a geared starter is used 
. Characteristics of the starting motor 
Vin. battery operating temperature 
&. Characteristic curves for type of battery considered 
The foregoing requirements will be further discussed 
in order of their listing. 


Breakaway Torque, Rolling Torque, 
and Cranking Speed 


Considering engine requireménts as listed in Items 1, 


52 


and 3, maximum breakaway torque is that required to 
overcome inertia and drag exerted by the high lube oil 
viscosity when the engine is cold. For our purpose, the 
term “breakaway torque” should be construed as referring 
to maximum torque required to start engine rotation. In 
some cases, maximum torque required does not occur until 
the first or second compression stroke. 

Breakaway and rolling torque values are considerably 
affected by engine temperature, due mostly to the higher 
lube oil viscosity at low temperatures. Contrary to gen- 
eral rule, it has been found in some cases that torque re- 
quired to start rotation immediately after shutdown of a 
hot engine is higher than when the engine is cold. Start- 
ing may require a short cooling-down period. 

Cranking speed required to insure a start, assuming 
that the engine is in good condition and properly adjusted, 
varies with engine size, number of cylinders, and the 
design. In general, the small multi-cylinder, high-speed 
engines require higher cranking speeds. 

Unfortunately, torque requirements, particularly of a 
newly designed engine, are not always known. In these 
cases, it seems obvious that the engine builder should 
accept the responsibility of determining torque required 
If, for 


any reason, actual data for the particular engine has not 


and speed of cranking to insure reliable starting. 
been obtained by test, the engine manufacturer is also 
best qualified to estimate the values. 


The Cranking Cycle 


It is apparent that the required cranking or duty cycle 
must be defined before required capacity of the battery 
can be determined. Specifications vary widely as regards 
the duty cycle to be provided. Typical are: 

1. Six cranking periods of 15 sec each, with 15 sec be- 
twe n periods 
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MOTORIZED GENERATOR OPERATING AS STARTING MOTOR 


FOR DIESEL ENGINE 
BATTERY TEMPERATURE 32°F 


TORQUE 


RPM 11/2 MINY 
32 CELLS Mv-250 


6 FT 


| 
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AMPERES 


Fig. 1 


2. The equivalent of 1\ min of continuous cranking 


3. Ten cranking periods of 30 see each, with 30 sec be- 
tween periods 

Obviously, some installations will require a_ special 
cranking cycle. However, advantage of a standard cycle 
is apparent from the viewpoint of both the starting motor 
and storage battery manufacturer. It seems reasonable 
that some standard requirement could be agreed upon 
which could apply to the bulk of installations. 

Perhaps the most common cranking cycle calls for six 
consecutive 15-sec cranking periods, closely repeated with- 
out cranking speed falling below the required firing speed. 
This requirement is sometimes simplified to call for 1% 
min of continuous cranking at a specified temperature. 
In practice, the engine will seldom, if ever. be cranked 
continuously for 1144 min. However. a battery so selected 
will provide for several starting attempts with rest periods 
between cranking periods in which aggregate cranking 
time will never be less than 114 min. 

Actual inter- 


mittently at high rates and, therefore, total time of crank- 


battery recuperation when discharged 
ing periods obtained is affected not only by the interval 
between discharges but also by battery temperature. 

It is therefore suggested, for simplification, that unless 
otherwise specified. storage batteries be supplied on the 
basis of furnishing 1! min of continuous cranking at 
not less than specified cranking speed at a specified bat- 
tery temperature. 

It is realized that attempt to standardize on a cranking 
cycle will probably provoke controversy from engine build- 
ers, owing to the wide variations in starting characteristics 
of different engines. For example, the statement is often 
made that a certain engine may be depended on to start 
as long as the battery and starter are capable of furnish- 
ing breakaway requirements. In these cases, claim is 
made that cranking speed is of little or no consequence, 
and the engine will probably start within two or three 
compression strokes. 

In other cases, however, particularly with the smaller 
high-speed diesels, it is essential that comparatively high 
cranking speeds be provided, and that even higher crank- 
ing speeds are required when starting at low temperatures. 
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GENERATOR OPERATING AS STARTING MOTOR 
FOR DIESEL ENGINE 
BATTERY TEMPERATURE 52°F 


+ + + + + 


+ youTs AT 120. SEN 


Fig. 2 


There are also cases where cranking must be continued 
for 30 see or longer. apparently to permit gradual buildup 
of temperature in the combustion chamber until ignition 
temperature is reached. 

However, it would seem that both the quick-starting, 
and the comparatively slow-starting, high-speed types 
could be classed as exceptions and that the suggested 
standard would provide adequate capacity in most cases. 
Comments and discussion on this subject: would be = ap- 


preciated, 


Starting Motor Characteristic Curves 


To determine current required and minimum voltage at 
which this current must be supplied for duration of the 
cranking cycle, a family of curves showing starting 
motor characteristics must be available. These curves 


should 


torques and include data permitting determination of 


indicate current required to produce various 
voltage required at various torques to produce a given 
speed, 

A line should also be included to indicate voltage neces 
sary to overcome the internal resistance of the motor 
including brush drop. This line is usually needed to calcu- 
late voltage required to produce a given speed and also 
to determine the maximum (stalled) torque which can be 
obtained at a given voltage and current. 

The family of curves shown in Fig. 1 (excepting curves 
labeled 5-see and 14%-min v, and the rpm at 5 see and at 
114 min for 32 cells of MV-25D) is typical of curves pro- 
duced by the starting motor manufacturer. Current  re- 
quired to produce a given torque can be read directly 
from the “torque” curve. The rpm curve indicates the 
speed obtained for any current when the impressed voltage 
is as indicated by the “volts” curve. 

At high cranking currents, voltage drop between battery 
and starter, including drop in wiring and starting switch 
or contactor, is appreciable, and must be considered. A 
convenient method is to add this voltage drop to the motor 
IR drop, which has been done to produce the “Total IR 
Drop” curve. 

Speed of a series motor is proportional to the gener- 


ated counter-emf, In other words, speed is proportional 
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to the difference between the impressed voltage and the 
voltage required to overcome starting motor resistance. 
Therefore, referring to Fig. 1, voltage required to pro- 
duce a given speed at a given current or torque may be 
obtained from the following proportion: 

E, —E.,:S x Eo : Se 


battery terminal voltage; EK» 


total IR 


drop; S, speed indicated on “rpm” curve; Sz = re- 


in which E, 
quired speed; and, x bat. terminal voltage for speed 
So. 

Also, since the speed is zero when E, ky, change in 
voltage at the battery terminals is required to produce a 

FE, E> 
change of one rpm 
5 

This voltage may be multiplied by the difference be- 
tween speed S,, and desired speed S., and added to E, 
(if S. is higher than S,) or subtracted from E, (if Se is 
lower than S,) to give voltage required at the battery to 
produce speed So. 

Another method of showing speed-voltage relationship 
is shown in Fig. 2. A group of curves shows the volts 
required at various currents to obtain constant speeds. 
Convenience of this presentation is apparent. It is sug- 
gested that starting motor manufacturers give considera- 
tion to this method. 

Starting motor characteristics are also sometimes in- 
dicated by curves of volts, amperes, and torque plotted 
against rpm. Our experience is that the form shown on 
Fig. 2 is the most convenient for determining current and 


voltage to produce a given torque and speed, 


RATED VOLTAGE CHARACTERISTICS 
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By superimposing a curve indicating “initial” or 5-sec 
voltage of a particular battery on the starting motor 
characteristic curves, the maximum or stalled torque, when 
using this battery, is indicated by the intersection of the 
battery 5-sec curve and the “Total IR Drop” line. In 
Fig. 2, it is indicated by an extension of the torque curve 
that the stalled torque available from the battery used in 
compiling the curve data is approximately 4550 |b ft, 
at which time current is 2070 amp and voltage at the 
battery is 15 v. 

Battery Characteristic Curves 

To determine size and capacity of the required battery, 
a set of suitable battery characteristic curves must be 
available. Curves showing battery discharge characteris- 
tics usually indicate capacities per positive plate so that 
the capacity of a battery may be obtained by multiplying 
the capacity per positive plate by the number of positive 
plates in each cell. The total number of plates in a cell 
is twice the number of positive plates, plus one, since the 
negative plates in each cell exceed the positive plates by 
one, 

A common form of curve shows amp hr per positive 
plate plotted against amperes, with three voltage lines 
showing initial, average and final v per cell. These curves 
indicate maximum obtainable current per positive plate 
when discharge is continued until the voltage falls to a 
point indicating that the plate is near exhaustion for a 
continuous discharge at this rate. 

However, the duration of discharge and voltage required 
for engine cranking is determined by the engine and the 


starting motor, which in nearly every case will call for a 


APPROXIMATE PERFORMANCE 


TYPE MVAHT-EXIDE IRONCLAD 
TEMPERATURE 32°F 


135 TTT WTS: AT 5 SEC 


130 + 
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different discharge time and final voltage. Therefore, this APPROXIMATE PERFORMANCE 

type of curve does not give the desired information. TYPE MVAHT-EXIDE IRONCLAD 

; ‘ : > » TEMPERATURE 32°F ; 
Another type of curve is frequently available in which ‘5 Ge Gee ieee Gee Oe es, 

the time in minutes is plotted in amperes to a fixed final = eS WATTS AT S5_SEC 

voltage of 1 v per cell. These curves are useful as a means 


AVERAGE WATTS FOR 
11/2 MIN DISCHARGE 


of indicating the relative capacity of different types or 
makes of cells in engine cranking service. However, it is 
evident that these curves also do not give the information 
required, since only one final voltage per cell is given. 

An example of a set of curves which does give the re- 
quired information in convenient form is shown in Fig. 3. 
These curves permit a direct reading of amp per positive 
plate for 114-min discharge to any usable voltage per cell 
at battery temperatures of 77°F and 32°F. While other 
curves indicating the current available for other cranking 
periods could be constructed, a complete set of curves for 
all types of batteries and engine cranking requirements is rstfinZF: ' 
not available. Therefore, in many cases, it will be necessary ; ‘WATTS AT END OF | 
for the battery manufacturer to determine the size of bat- ‘ ve _ meee 
tery required for a given set of conditions. 


+ 

= 

Remember, when determining the size of battery re- i | 
} 


quired, the voltage to maintain required cranking speed 
must be available up to the end of the cranking period. 


Selecting a Battery — A Typical Case | aaa 


+- } } ; + 


| 


+ 
| | 
Let us go through the procedure involved in selecting aa | oe 
a battery of suitable capacity to meet requirements of a 04 05 06 07 068 09 10 ho 12 613 
typical case. Assume that the following information is VOLTS PER CELL 


available: Fig. S$ ¢ 


APPROXIMATE PERFORMANCE 


Breakaway Torque 2000 Ib jt TYPE MVAHT-EXIDE IRONCLAD 
Rolling Torque 1080 Ib ft TEMPERATE 32°F 


Required Cranking Speed 100 rpm mei § 5’ 
Cranking Duty Cycle Equivalent of 142 min | WATTS AT 116 AMPS 
continuous cranking a Se | | 
Vin.Battery Operating Temp 32°F WATTS AT IOl AMPS 
Votorized Generator Used (Characteristics shown 
ut Fig. 2) 
Battery Contemplated 32-Cell Exide Ironclad 
Type MV-D 


AT 


Vote: Exide Type MV-D has the same electrical charac- 
teristics as Type MVAHT. 


L 
5 


re} 
@ 


In nearly all cases, if sufficient battery capacity is in- 


cluded to meet rolling requirement, the larger current 


a 
VOLTS PER CELL 


required for engine breakaway is automatically provided. WA 
Required voltage at breakaway is much lower than that 
for rolling the engine. Therefore, determine capacity re- 
quired for rolling and then check if sufficient capacity is 
also available for breakaway. 

From the “Torque” curve in Fig. 1, we find that 975 
amp are required to produce the 1080 lb ft rolling torque. 
Next, determine voltage needed at the battery terminals to 
maintain cranking speed at not less than 100 rpm at the 
end of a 14-min cranking period. From the “Volts” curve, 


8 & 


WATTS PER POSITIVE P 
@ 


we find that 38.7 v impressed on the generator produces 
96 rpm when delivering 1080 lb ft torque. A slightly higher 
voltage is thus required. 

Total IR drop at 975 amp is found to be 8.3 v. Thus, 20 30 40 50 60 70 80 90 
battery terminal voltage required to produce 100 rpm at TIME IN SECONDS 
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1060 ft lb torque may be obtained from the proportion: 
I: E> : , x EF. 23e 
Substituting Values: 38. 6.3: 96 x 6.5 : LOO 
Upon solution, x MK) v which is required at the battery 
also be 
method, the in- 


terminals. The alternate method referred to may 


used to give the same result. Using this 


crease in battery voltage for four additional rpm_ is 


© oO” 
rere fhe 


96 
8.7 39.97, or practically 40 5 


cell battery, the voltage per cell is 


Consulting bie. 3. we find that the ly pe 
MVAHT Ironclad battery (both types 


tical) is capable of 


MV-D) or: 
ire electrically iden- 
furnishing 85 amp per positive plate 
for the required 114 min at 
cell with the 


a final voltage of 1.25 v pet 
at 32°F. 


proportional to the number of positive 


cell temperature Capacity being 
plates in each cell, 

975 
the number required 11.5 positive plates. The 


O° 
Oo 


battery should therefore contain 12 positive plates. With 
plates. the total number in each cell is 25 and 
the battery is designated as a 32-cell MV-25D. 


Having 


for rolling the engine, the 5-see and 1'6-min voltage 


13 negative 


determined the ty pe and size of battery required 


curves for 32 cells of type MV-25 Tronelad may be super 
imposed on the motorized generator characteristic curves 
Speed of cranking at the beginning and end of a 114-min 
various values of 


added to 


period may then be determined for 


torques and currents. These curves have been 


In this case. the MV-£ C battery furnishing 975 


amp. 1s discharged at 81.25 sa "Ye pos itive plate 


Consulting Fig. 3 again. we find that 
the end of |! 


actual voltage at 
min discharge is 1.29 vy per cell or 41.3 4 
at battery terminals. This exceeds the 40 v. determined 
100 rpm. Aetual speed 


may be obtained as previously explained and is 104 rpm. 


previously as required to produce 


Similarly. at the beginning of the cranking period when 
battery voltage (at 5 sec) is 44 v. it is found that crank- 
ing speed is 113 rpm. 

extension of the 5S-see volt line for the 32-cell MY 
OD Troneclad battery indicates that it will intersect the 
IR drop line at 


o 


8 vor 0.540 v per cell. The breakaway torque of 2000 


about 2450 amp ata voliage of about 
Ih ft requiring 1390 amp is provided with considerable 
te spare. This bears out the statement that if} rolling 


torque and speed are provided, the battery will usually 
he capable of furnishing the current required for break 
away torque, 

The inductance of the starting motor circuit’ prevents 
an instantaneous current build-up when the motor is 


energized and the motor will probably start to rotate and 
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APPROXIMATE PERFORMANCE 


TYPE MVAHT-EXIDE IRONCLAD 
TEMPERATURE 32°F 
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° 
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N 


generate a counter-emf before the 


current reaches an 


E/R value. Therefore, this 2450-amp stalled current: will 


probably not be obtained in’ practice. 

In an exceptional case in which breakaway torque is 
so high, compared to rolling torque. that it is the eri- 
battery should 


indicated nm the 


terion of required battery capacity. the 
have somewhat more capacity than 


curves so as to produce the breakaway torque. This 


readily appreciated when the requirements of rolling 


ali 
breaking torque are compared. 

Hf. under adverse operating conditions. specified rolling 
result is that 
This does 
if full b 


starting motor. is 


requirement is not completely fulfilled. the 
cranking 


sarily mean a starting 


time or speed is reduced. 


neces- 


failure. However. cakaway 


stalled. 


re qutre- 


torque is not provided. the 
There ean he no compromise uw providing this 
ment. 


Therefore. 


tor of safety should be included when determining capa- 


conservative practice indicates that a fae- 
city required to start rotation. The excess amount is. of 
course, a matter of opinion, but it seems reasonable to 
In this case, 


provide about 25 per cent additional torque. 


approximately 15 per cent more current is required to 


produce 2500 Ib ft (25 per cent in excess of 2000 Ib ft). 
In other words. 1600 amp at 12.5 
2500 Ib ft torque as compared with 1390 amp at 11 v to 


2000 Ib ft. 


v is required to produce 
produce 
concerning the 
fac tors. The 


breakaway 


A word of caution is injected here 


possibility of pyramiding safety recom- 


mendation assumes that engine torque and 


starter characteristic data indicate as nearly as possible 


the actual requirement or performance. Naturally. if the 
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engine torque value used includes a 25 per cent safety 


factor, there is no need to include any additional. 


Battery Characteristics — Maximum Watt Output 


Voltage of a storage battery at the same state of charge 
varies inversely with discharge rate. Also, when discharg- 
ing at constant rate, voltage declines with passage of time. 
As a result, battery watt output changes as load is varied 


and also gradually diminishes with elapsed time when 
the load in amperes is held constant. 

\ study of battery discharge characteristics shows that 
for a given cell, initial watt oulput at start of a discharge 
depends upon discharge rate; watt output increasing as 
discharge rate is increased from a low value until a peak 
output is reached. Further increase in discharge rate 
results in diminishing watt output. 

It is also found that as discharge duration is increased, 
peak watt outpul is obtained at successively lower current 
rates and slightly higher discharge voltages. Thus, to 
determine the value of current or voltage under discharge 
which will produce the highest watt output, duration of 
the maximum cranking period must be considered, 

Figs. 4.5, and 6 have been prepared to show perform 
ance of the MVAHT tronclad cell at 32°F in terms of wati 
output at 5 sec and after a L!.-min discharge period. 
Note that maximum watt output, at 5 sec after beginning 
of discharge, is obtained when the discharge rate is 147 
amp per positive plate when discharge voltage is 0.95. \ 
per cell. After 145 min of constant discharge, maximum 
watt output is obtained at a current of LOL. amp per 
posilive plate, when discharge voltage is 1.08 v per cell. 
Maximum watt output has declined from 137.5 watts to 
110 watts. 

bigs. 4 and 5 also contain a curve showing average 
watt output of a Ll! s-min discharge at various constant 
big. 6 


min period 


discharge currents and voltages per positive plate. 
shows variation in watt output during a L!. 
for currents giving maximum watts at 3 se and averag 
watts for a L!s-min period and at the end of a 14 2-min 
period, 

Phe current per 


positive plate which produces the 


highest average watt output and therefore the greatest 
power output for a period of 1¥s-min is shown on Fig. 
Las 116 amp. The average voltage is about 1.04 v per cell 

The greatest power output at the end of a 1'2-min 
discharge period will be obtained when the plate is dis 
charged at LOL amp when the voltage is 1.09 vy per cell, 
as shown in Fig. 6. 

From this, it is seen that the most economical installa- 
tion may be obtained if the starting motor is designed to 
operate at about 1.0 to 1.2 v per cell when cranking. 

Current per positive plate will, of course, vary for other 
cell types, but discharge voltage at which maximum watts 
are obtained for a 5-sec or 1! 5-min period will vary very 
little. This suggested operating range of 1.0 to 1.2 v per 
cell may therefore be considered as applying to lead-acid 
cells in general. 

Through may years of experience it has been found 


that voltages considerably higher than this range are 
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frequently encountered, In many cases, voltag: required 
lo produce recommended cranking speeds is found to be 
in the range of 1.5 to 1.7 v per cell. Thus, the battery is 
operating very inefheiently and cost and space required 
appears unreasonable to the user. 

It is appreciated that a starting motor cannnot always 
be obtained that permits batiery operation within the 
rather smali range of 1.0 to 1.2 vy per cell. How 
hoped that this discussion will focus attention 
sirability of considering battery characteristics when de 
sign or selection of a starting motor is being undertaken, 


While the 1! » 


acceptance, other applications may involve a different ap- 


min cranking period is gaining general 
proach. In some cases it may be desired, for battery size 
standardization or because of weight or space limitation, 
to determine what can be ace omplished with a certain size 
and type of battery. Assuming that torque and: speed 
needed for cranking are known, required watt output per 
positive plate may be calculated from the for 


142 T x RPM 


C2? x i 
torque in Ib ft: ¢ 


Watts 


i whic h. | 


4 cells; P 


number of positive plate s per cell: | startir 


number 
r motor 
efheiency expressed as a decimal. A curve n then be 
constructed as shown on Fig. 7. 

Considering a required output of 75 watts per positive 
plate for an MVAHT Ironclad battery. most advantageous 
loading to produce 75 watts per positive plate for the maxi- 


mum time is at a current producing a final ltave of 


about 1.23 \ per cell at 32°F. This current i- { course, 


or OL amp per positive plate which. as observed from 


LZ 
lig. #. DNaY bye supplied lor 4.4 TRNEED 
Pherefore. if) the 


cop ral 


starting motor can by 
at about 1.25 y per cell. maximum cranking time 
obtained Available 


limiting voltages p ll for 


from this particular battery will be 
cranking times at 9 other 
the same watt output are also indicated curve, 
It will be noted that maximum watt-minut itpul at a 
load of LOO watts per positive plat occurs al r final 
voltage and a higher current. 

\ variety of curves may be obtained by 
ancl thee subject could be elaborated upon tf 


ible extent Hiasize 


However, the purpose here is to 
that consideration of battery characteristics is of nsider 
ible inportance if the most efheient engine start equip 


ment is to be produced, 


Temperature Effect on Capacity 


Statements are occasionally made to the fect that 


battery capacity at 0 Foor some other low ten perature 1s 


a certain percentage of its capacity at 77 Fb. B Wninon 


ip ible of 


furnishing the same current at O F (or some other low 


usage, this statement means that the battery is « 


temperature) as it will at 77°F for a shorter time expressed 


as a percentage of the 77°F time, final voltage being the 


sdine in both Cases, 
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John Borgogno, Navajo's lease operator 


Here is some proof that low maintenance 
costs just don’t happen—you have to work 
at it. 


EY fleet operator wants to cut his maintenance costs, 
and it all back to 


away their boots and spurs. Propet operation and routine 


comes vetting drivers to throw 


inspections enroute, go a long way toward reducing ex- 
pensive down time. Good operating habits and attention 
to details normally within the province of the driver will 
stop littl troubles before they develop into costly failures. 


Recently, Al Ives. 


breight Lines, interviewed John Borgogno, a lease opera- 


Operations Supervisor for Navajo 
tor for Navajo. Over a period of the last six years, John 
has established a remarkable record for low maintenance 


costs in over-the-road operation of 


Now let’s 


a heavy duty diesel- 
take a look at the 


powered tractor-trailer, 


interview 


Vr. lves: 
John, I'd like to get some facts in con- 
nection with the operation of your trac- 
tor which might be of interest and of 
value to other drivers and, in fact, to 
anyone concerned with the operation of 
heavy duty trucks. For example, John, 


what kind of oil do you use? 


John: 
I use Union Oil Company's T5X and have used 
it since the truck was new, six years ago. Some 
drivers believe you should use a different oil, 
a special oil, when you overhaul an engine. | 
have never done this. I start with SAE 20 for 
the first 3000 miles, then change to SAE 30 
and stay with it until I overhaul the engine 
again. I’ve never had a broken piston, nor a 


frozen ring, so | see no reason to switch to any 


other kind of oil. 


Care Cuts 


Maintenance Costs 


John: 


John: 


Mr. Ives: 


What kind of transmission and rear end 
grease do you use? 


1 use the same company’s All-Purpose 140 in 
both the main and auxiliary transmissions all 
year ‘round. In the rear end | use the same 140 
in the summertime, but change to 90-weight in 
30,000 miles, fill with 
diesel fuel, run the truck about 


winter. | drain every 
a mile, drain 
the diesel fuel out and refill with grease. This 
flushing seems to remove any particles of metal 
that might stay in there and eventually foul up 


the gears. 


John, you say you change your trans- 
mission grease every 30,000 miles; how 
often do you change your motor oil? 


I usually run about two round trips to Albu- 
querque . . . that would be about 3200 miles 
. and then I change the oil and change my 


Lubrifiner at the same time. 


You say Lubrifiner; what kind of pack 
do you use? 


I use the regular Lubrifiner cartridge. 


Do you add anything to the water in 
your cooling system? 


March, 1953 





John: 


John: 


John: 


Mr. Ives: 


John: 


John: 


Yes, I use soluble oil in the radiator. It keeps 
rust out of the water because the water always 


seems to look clean. 


How often do you pack your wheel bear- 


ings? 


Every 40,000 miles. | check them periodically 
for looseness and to see if they have plenty of 
grease. I think that does more good than any- 
thing else. If a wheel bearing is tight and has 
plenty of grease, you don’t seem to have any 
trouble. 


John, I notice you have a single drive 
with a tag axle. What are the advantages 


and disadvantages? 


My truck came from the factory with a single 
drive. I have a U200 rear end with sprockets 
and chain and I also have sanders. However, 
in mountain country, I believe a dual drive is 
really better and it certainly saves tire wear on 
heavy pulls. 


John, a man’s driving habits are very 


important too, in establishing a low 


maintenance record. Can you tell me 


something about your driving habits? 


Well, I don’t really know know if I have any 
particular driving habits. 


Oh, I believe you have, John. For in- 
stance, how fast do you run your engine? 


Well, I try to keep it between 1900 and 2000 
rpm, and usually above 1750. Due to the gear 
set-up | have in my equipment, that seems to 
be about the best range of speed to run the 


engine. 
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John: 


Mr. Ives: 


Joh ne 


In cold weather when you come to a stop 
or to a fuel stop, what is your procedure 
before shutting off the engine? 


At any stop, I let my engine run a while and 
rev it up a little to get the water circulating 
before I off. This 


valves a chance to cool... keeps from having 


turn it seems to give the 
warped valves and possibly from burning the 


rubbers on the sleeves. 


Approximately how often do you stop 
and check your tires, lights, and other 
equipment? 


I try to arrange a stop about every 50 miles 
to check over the equipment. I try to keep th: 
speed down, below 45 mph to keep the tires 
from running warm, especially in summer 
Periodically | stop and let the tires cool off. If 
a driver would stop more often, he would b 
able to determine the temperature of his tires 
and condition of his wheel bearings. Wheel 
bearings should be checked for heat as often 


as possible, and without fail at all tire stops. 


In addition to checking the wheel bear- 
ings, do you check the rear end for heat? 


Yes, | watch the rear end very closely, esp 
cially because it’s a single drive. | don't have a 
heat indicator for the rear end, so I keep a 
close watch on it. The bearings will also let 
you know whether the rear end is running too 


warin. 


John Borgogno drives a 1946 Kenworth truck with a 


200 Cummins “NH” engine. It is a single drive, 3-axle, 


weighing 18.500 lb, with a 120-gal fuel capacity. The rear 


end is a (200 Timken. Both the main and auxiliary trans- 


missions are Spicer Brown Lipe. 


Last month, Mr. Borgogno passed his millionth mile, 


yet has had no repairs other than frame overhauls. 


59 





Compact, self-sufficient mobile 


generating stations can 
“bridge the gap” during an 
emergency, or facilitate nor- 


mal line repairs. 


Heart of mobile power unit No. 1 is this Alco diesel rated at 1080 hp at 600 rpm. This heavy-duty 


power plant 


mounted in a specially constructed railroad car, is both 


compact and complete 


Rail-Mounted Standby Power 


MERGENCY stand-by power units pay large dividends. 

When a substation must be repaired or rebuilt. or when 
a transmission line is broken in a driving Dakota snow 
storm, Northern States Power Company is in an excellent 
position maintain service to its customers because of 
a pair of mobile power plants which can ride the rails 
to the point of need. 

These generating stations on wheels perform a variety 
of services in the big utility system. They are employed 
to feed electricity into local lines when repair work is 
in progress on substations or transmission lines, They are 


stationed Winter sets in. to 


at strategic locations when 
guard against service interruptions caused by storm. They 
can be moved to meet emergencies that develop. Finally. 
they sometimes are called on to join the major generating 
facilities in the system in carrying peak loads, 

Mobile Unit No. 1 was first put into service in Decem- 
ber, LOW 


locations 


at Mayville. N. D. This is one of the strategic 
at which Northern States likes to have a stand- 
by unit available for service. In accordance with regular 
practice. the car is run onto a special siding where it can 
be hooked into the local electric distribution system. One 
section of the track is removed to protect the engine- 


generator-units against damage by accidental collision 


with switching cars in the vicinity. It is a simple matter 
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to replace the track when it is necessary to move the car. 

Heart of each unit is an 8-cyl, 4-cycle. turbocharged 
Alco diesel of 1245-in bore and 13-in stroke, rated at 1080 
hp at 600 rpm, (This is the same type and size engine 
which is operated in many of the company’s stationary 
plants at 720 rpm to develop 1300 hp.) The diesel in the 
mobile unit drives directly a 950-kva. 760-kw. 3-phase, 
60-cycele, 4160 2400-y Elliott generator with 10-kw belted 
exciter mounted on the generator frame to save space. 

This is a complete, fully self-sufficient) power plant, 
compressed into a space 10-ft wide, 14-ft 5-in high, and 
11-ft long. 

Diesel fuel is stored in a 1200-gal tank built into the 
car at one end. During operation, fuel is drawn from the 
tank and pumped through a filter to the engine fuel in- 
jection pumps by a supply pump on the engine. In ad- 
dition. there is a motor-driven fuel booster pump. 

Lubricating oil is circulated through the diesel under 
pressure by a built-in, engine-driven pump. Included in 
the circuit is a shell-and-tube oil cooler. Part of the oil 
is drawn continuously from the pressure system and cleaned 
in an &-element. cellulose-type filter. 

An engine-driven centrifugal pump circulates cooling 
water through the engine jackets and through a radiator 


in the roof of the car. The radiator fan is driven through 
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Northern States Power Company’s mobile diesel plant No. 1 is shown 
at Mayville, North Dakota, hooked to the local lines and ready for 
emergency service 


Auxiliary equipment is grouped at one end of the car. At left are the 
lube filters, behind them the starting air tanks, center rear a compact 
workbench and at right the oil cooler 


The switchboard holds in 
struments, diactor regula 
tor and synchroscope, an 
exhaust pyrometer and 
pressure gouges on lube 
water and fuel 
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right-angle reduction gears by a 40-hp electric motor 
Manually-controlled louvres help in regulating water tem 
perature. Special measures are taken to insure that the 
diesel is always warm and ready for swift calls to service 
Engine cooling water is circulated continuously (when 
the diesel is not in operation) by a motor-driven cen 
triflugal pump through an oil-fired heater. Keeping the 
engine warm all the time not only facilitates quick starting 
but tends to reduce cylinder and bearing wear. 

The diesel is started by compressed air supplied by a 


compressor which can be belted to either 


d hp electric 
motor or to a small gasoline engine. Three air receivers 
are kept at 250-lb pressure, 

Combustion air is drawn through louvres in the side 
of the car through viscous impingement-type filters to the 
exhaust-driven turbocharger which supplies the cylinders 
Exhaust gases pass from the turbocharger to an insulated 
vertical silencer inside the car and then vent through the 
roof. 

To provide electricity for lighting within the car and 
for the oil burner, there is a 3-kw, 115-v gasoline engine 
generator set. 

A compact 2-panel switchboard at the generator end 
of the main engine holds a diactor regulator. synchro 
scope, ammeters, voltmeters. time overcurrent relays and 
totalizing kw hr meters as well as a multi-point exhaust 
pyrometer. The car is equipped with transformers so that 
it can bypass substations and permit their repair 

The mobile power plant runs on standard railroad trucks 
but it is hardly a standard box car, There are double steel 
walls filled with mineral wool insulation material. The 
roof of the car can be opened to permit maintenance men 
to perform such jobs as pulling pistons. 

When stationed for standby service, the mobile unit is 
unattended. One of the company men in the locality runs 
the engine for 2 hr once a month to make sure it is ready 
for work when needed. If an emergency oecurs, the local 
man starts the diesel and supervises its operation. On the 
other hand, if the engine is to be run for an extended 
period, the company sends a crew of three men from one 
of its big steam plants to operate the diesel on a 3-shilt 
basis. 

Mobile Unit No. | has an honorable service record, 
having been used in Minnesota, North Dakota, and South 


Dakota for 


power to communities during the rebuilding of substations 


standby and emergency use and to supply 


and transmission lines. This diesel has been in actual 


operation as much as 4000 hr in a single year 


Principal Equipment 


Engine 
Generator 
Fuel transfer pumps 


American Locomotive Company 

Elliott Company 

Tuthill Pump Company 

Fuel injection pumps American Bosch Corporation 

Lube pump Geo. D. Roper Corporation 
Lube filter 
Lube cooler 

Jacket water pump 


The Hilliard Corporation 
American Locomotive Company 
Deming 

Curtis 

Auxiliary engine Onan 
Switchboard ITE 
Exhoust pyrometer 


Starting air compressor 


Brown Instrument Company 


Switchboard instruments Gereral Electric Company 
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Aboard one of the Southern’s rail-mounted instruction cars, Instructor 


J. F. Shenem-n answers student's questions about diesel locomotive con 
trols 


Dirt Causes Failures 


Ds the Southern’s 14 yr of experience with diesel 
locomotives, many maintenance troubles have been 
encountered, Remedies have been found for a great many 
of these, the recurrence of which will be prevented where 
possible by preventive maintenance. However, with new 
problems arising daily, numerous troubles are still being 
worked on to find suitable preventive measures. 

While some of the following instances were experienced 
in earlier days of diesel operation, a review of these at 
this time should be of mutual interest to railroad per- 
sonnel having had similar experience, and of more special 
interest and benefit to those not having encountered 
similar conditions, 

In analyzing diesel maintenance, the question often 
arises: “Which is really the most important part of a 
diesel engine; is it the cooling system, lubricating sys- 
tem, fuel system, or the air supply arrangement?” Of 
course, all are of equal importance—-none can be elim- 
inated. Dirt entering any of the four main systems of 
an engine can cause untold difficulteis. 

CooLinG System DirricuLTies may occur unexpectedly 
and cause other troubles, the reason for which is not at 


once apparent. A group of freight units were operating 


Abstract of an address by J. F. Sheneman, General Diesel Instruc- 
tor, Eastern Lines of the Southern Railway, before the St. Louis 
Railroad Diesel Club. 
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Centered in the above illustration ore two charts showing the fuel 
governing system, and fuel flow system. Note scale model of locomotive 
at left 


Dirt has a habit of getting into 
small places and causing large 
troubles. Here are some of the 
troubles experienced on the South- 
ern Railway and how they licked 
them. 


in what was thought to be a normal healthy condition 
when considerable trouble was experienced with overheated 
engines. Maintenance supervision knew the locomotives 
were receiving proper maintenance. Deep well water, or 
the equivalent of spring water was used in the cooling 
systems, together with soluble oil as an erosion preven- 
tive, as recommended by the factory. Cooling systems were 
serviced every 3 mo with regular cleaning materials. 

However, it was found when removing heads, liners, and 
other parts where cooling water had passed, that there 
was a heavy build-up of sludge. These deposits somewhat 
resembled a mixture of sand and molasses, which the usual 
method of cleaning did not remove. This coating prevented 
proper heat transfer. 

After a thorough investigation, it was found the water 
contained dissolved oxygen which, when mixed with the 
soluble oil, caused the sludge condition. It was necessary 
to circulate hot varnish remover through the engine to 
remove the sludge formation. When all engines were 


thoroughly cleaned, no further trouble was experienced. 


Oil Cooler Trouble 


If the coolant side of an oil cooler clogs, costly damage 
may result. This condition was encountered on a “stream- 


liner” during the early days of diesel operation. The 
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Courtesy Standard Oil ( (N.J.) 
In another section of the mobile school, a demonstration of the working 
parts of a diesel-electric locomotive t-kes place 


Cut-away sections of engines and related assemblies afford students 
o clear picture of how a diesel functions 


streamliner's oil cooler became clogged, causing the lubri- 
cating oil to become excessively thin due to the lowered 
rate of heat transfer in the cooler. This resulted in wiped 
main bearings and a ruined crankshaft. A second engine 
was installed and again results were the same after only 
a short period of operation. 

Still another engine was installed in the unit and after 
running 1500 mi, the main bearings were wiped and a 
third crankshaft ruined. Needless to say, everyone was 
unhappy. Three shafts were lost, each at a cost of from 
$10,000 to $12,000, Close examination revealed that the 
lube oil coolers were badly clogged, and bypassing oil. 

With the streamliner operating at full throttle a great 
part of the time, the condition was aggravated; and as a 
portion of oil from the pump is diverted to piston cool- 
ing, it is likely that pressure dropped to 61% to 7 lb on the 
mains. Therefore, the low oil pressure switch which is set 


at 6 psi could not protect the engine by stopping it. 


A Hidden Trouble 


It is disconcerting to receive reports that oil is dirty 
in an engine after it has run only 1500, 2000, or 3000 mi. 
As the dirty oil is drained from the crankease and _ re- 
placed with new oil, with a change of filter elements, the 
question arises as to what caused this condition. The 
answer is not apparent and it is hoped the engine will run 
satisfactorily with the new oil. 

Then, after a few thousand mi, another report is re- 


ceived of dirty oil in this engine. Along with another 


change of oil and filters, further investigation likely will 


disclose that dirt is passing through air filters into engine. 
At one point, which was maintaining about 60 freight 
units, four crankshafts were lost in about four weeks. 


Diesel Power and Diesel Transportation 


A thorough investigation shows that during the previous 
2 or 3 mo these particular engines had been reported 
as having dirty oil. Each time the oil had 


been changed, the oil filters were cleaned religiously, 


frequently 


elements changed, by-pass valves in oil filters checked, 
and air filters cleaned periodically everything done as 
it should be. 

\ further check showed that when the air filters were 
cleaned, they were rinsed in hot water and dipped in oil 
before they had a chance to dry. Consequently, they did 
not pick up and hold any oil. The engine air intake filters 
were clean but had no oil on them to catch the dirt, with 
the result that most of the dirt found in the oil had passed 
through air filters into the engine. 


Troublesome Injection System 


All should realize the importance of cleaning and prop- 
erly testing fuel injectors. One case is recalled from earlier 
days in which a cylinder head was changed seven times 
because of reports of blowing valves. These changes were 
made at each end of a 1200-mi run and the same injector 
was used with each head. After the seven head changes, 
the piston collapsed damaging the entire assembly, piston, 
liner, head, injector, and other parts. 

The conclusion drawn from this case was that the entire 
trouble was caused by the injector over-firing. Excessive 
heat in that particular cylinder caused valve warping and 
blow-by. With more experience and care on the part of 
the men maintaining this engine, doubtless they would 
have taken note of fact that the trouble was in one 
cylinder. In addition to pop testing the injector each time 
a head was changed, a test should have been made for 
the amount of fuel delivered. 
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Electrical Troubles 


A considerable amount of diesel-electric locomotive 
troubles are electrical. Rotating, control, and traction 
equipment operate under severe conditions a large part 
of the time. Here again. the worst trouble is caused by 
foreign material. Following are a few typical examples. 

An engine failed to start. One locomotive when in serv- 
ice, had overspeed switch kick out, stopping the engine. 
Z started. A 


mechanic was sent out 40 or 50 mi from a terminal and 


The engine crew could not get the engine 
with the aid of a pencil eraser, rubbed some dirt from 
the number two contact in the engine control switch. This 
switch has 24 small silver contacts, each having a tension 


With dirt erased from the contact. 


of from 3 to 4 oz. 


perhaps only a little piece of lint or a grain of sand, the 
engine started readily and loaded up perfectly. The train 
got underway after a delay of 2 hr, 40° min. 

Another unit was delayed at an isolated terminal for 
7 hr because of a dirty brush in a generator. The en- 
gine crew could not get the engine to load. A mechanic 
drove a considerable distance, removed the brush, and 
scraped off all accumulated dirt. When the brush was re- 
placed, the engine loaded properly and the train departed 
hours behind schedule. Seven hours’ delay to get a skilled 
man there. and 7 min to find and correct the cause of the 
trouble! 

A venerator flashed over because of a little dirt getting 
down between commutator bars, creating a hot spot. When 
the locomotive was operated at high speed, the generator 
voltage built up te a rather high point so that the hot 
ionized air following the commutator between brush hold 
ers provided a perfect path for the flow of current. 

The generator was cleaned up, given a megger test, 
which showed it apparently in serviceable condition, The 
locomotive was dispatched and the same thing happened 
again. This could have been prevented if that spot of dirt 
between the commutator bars had been located and re- 


moved, 


Instruction 


In instructing maintenance and operating personnel on 


the various parts of the diesel-electric locomotive. the 


Southern’s instructors strongly emphasize three funda 


, 


mental points: what is it? what is its purpose? how does 
it operate ¢ 


What Is lts Name 


be common knowledge to all concerned with diesel loco 


All parts have a name and should 


motive operation and maintenance, Hf this is accomplished, 
there will be a basic footing for making reports that may 
be readily understood by all concerned. Each man who 
comes in contact with the diesel can visually picture what 
is written on a report. This helps maintenance depart- 
ments in correcting troubles reported by operating per- 
sonnel and helps operating men determine what and how 
to report a sour condition. 

What Is Its Purpose? 
purpose. In most cases, if the functions of different parts 


That part was put there for a 


are known, the cause of the trouble will be found. Here 
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again, common knowledge helps both operation and main- 
tenance personnel. 
What Makes it Work? 


or at all and can be made to operate. it may be possible 


If it is not operating properly 


to reach the next terminal. In many cases where a con- 
tactor is not closing or a relay not functioning correctly, 
a properly trained operator can make an adjustment to 


keep his train moving. 


Summary 


Diesel-electric locomotive maintenance and troubles seem 
to go hand in hand. With adequate maintenance. includ- 
ing high standards of cleanliness. failures shouud be rela- 
tively few: but with careless maintenance and lack of 


proper cleanliness. failures are likely to be more numerous. 





What Do You Know? 


Here are more questions to test your general 
knowledge of the diesel field. Make your se- 
lections, then turn to Page 96 to check them. 


1. A southwestern intercity bus company operates GM coaches 
With good preventive maintenance, what would be your esti 
mate of the permissable mileage before a major overhaul? 

a. 100,000 miles c. 200,000 miles 
b. 150,000 miles d. 250,000 miles 


In general, if the capacity of a storage battery used for 
starting is adequote to provide torque for ‘‘rolling’’ an engine 
at the required speed, it has the capacity for providing ‘‘break 
away” torque 


a. True b. False 


The number of negative p'ates compared to positive plates in 
the cell of a lead-acid storage battery cell is: 
a. Greater by one c. One less 


b. The same d. Varies 


Your are the driver of a tractor-trailer combination. You have 
just come in after a long, hard haul. The proper thing to do 
is to 

a, Shut the engine down and head for the diner 

b. Let the engine run idle, goosing it occasionally 


c. Let the engine idle for a half-hour before shutdowr 


For best engine life and service in truck operation, gear selec- 
tion should be such as to permit operation of the engine at 
fairly constant speed and somewhere near the upper end of 
the rpm range 


a. True b. False 


Which of the following is responsible, directly and indirectly 
for the majority of troubles encountered in engines and elec 
trical equipment in locomotives? 

a. Severity of operation c. Poor lubricants 


b. Dirt d. Improper operation 


During engine overhaul or replacement of liners, an advantage 
of dry-sleeve liners is that they can just be slipped into place 
and the job is done 


a. True b. False 
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"516" Engine 


Latest addition to Buda’s line is a compact, 165-hp supercharged 


diesel — designed primarily for truck application. 


— The Buda Company, Harvey, Illinois, an- 
nounced the development of their new model 6-DAS- 
516 diesel. It has been designed solely for use in heavy- 
duty trucks and tractors having a gross vehicular weight 
of 60,000 Ib. The new engine is compact and light in 
weight and will go into any standard or COEF truck o1 
tractor chassis normally used for heavy hauling of inter 
city or over-the-road freight. 

The new supercharged model has a displacement of 516 
cu in, with a bore of 4 7 16 in (112.6 mm) and a stroke 
of 5.916 in (141.3 mm). It is a 4deyele. 6-cyl heavy- 
duty, high-speed diesel developing its 165 hp at 2400 
rpm, and has a maximum torque of 402 ft lb at 1600 rpm. 
Cylinders are arranged vertically. in-line with valves being 
of the overhead Ly pe. 

The reinforced, heavily ribbed crankcase and cylinder 
block are cast integral of alloyed iron. Crankshafts for 
these engines are “Tocco” hardened and fully counter 
balanced with 12 counterweights to assure smooth opera- 
tion. The seven main bearings have a 3!.5-in diam and are 


drilled for 


bearings. 


pressure lubrication of the connecting rod 


Steel-backed 


copper-lead lining are used for both main journal and 


precision-type bearings with a 
connecting rod bearings. 

\ multi-plunger fuel injection pump of the APE type 
and self-cleaning pintle-type nozzles are employed with 
the mechanical governor mounted integral with the pump. 


All fuel oil is filtered through easily accessible filters. 


Lubricating oil is filtered through a dual full-flow replace- 
able cartridge-type filter. The full pressure system sup- 
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crankshaft 


bearings, connecting rod bearings, valve rocker 


plies lubricating oil to all camshaft bearings 
iris, 
and timing gears. 

In many cases, the engine's wide speed range will per 
ind differ 
entials that are normally used behind gasoline engines in 


trucks of the 60,000 Ib GVW class. With overall length 


being one of the most important factors in truck installa 


mit the use of the same clutches. transmissions. 


tion, the 516 was designed with a length of less than 
L ft. Its 471% 
engines used in trucks for which the 516 has been de 


truck 


problems, in that no completely new front end 


in length is less than that of most gasoline 


signed. This short length simplifies the designer's 
lesign is 
necessary to accommodate the diesel, an engine having 
substantially better powel and perlormanes than the cus 
tomary gasoline engine 

Overall width of the 516 is 31 11.16 in. with the unit 
such as to permit mounting in a 26-in wide truck 
Weight of the engine. 


equipment and a 7¥4-cu ft air compressor, is 1625 th 


heing 


including 12 v_ electrical 


lrame, 
Less electrical equiplient and air Compressor weight is 
1625 |b. 

During the past two years, 
have been installed in trucks of the 60.000-lb GVW class 


ind tested under actual operating conditions. In actual 


several of thes ngines 


use, engine power, reserve of power, and in the clean 
burning of fuel, the new model compared favorably to 
gasoline engines of the 600- to 650-cu in size. This high 
reserve of power performance is said to assure consistent 


month-in and month-out operation. 
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A dial indicator calibrated in increments of one ten-thousandth (.000! 


should be used for checking both cylinder liner and block bores 


GM W 


It will be noted from this illustration that the piston is held in an 


inverted position in the liner while clearance is checked. 


‘ Cylinder Liner and Piston Fits 


Some things you should know about fitting cylinder 


liners and pistons in GM series “71” engines. 


LE NERALLY speaking, a good deal of the heat of 
combustion in an internal combustion engine is 
transferred to the engine coolant through the cylinder 
walls. These engines employ replaceable liners through 
which part of the heat of combustion is transferred to 
the cylinder block by conduction, and thence to the en- 
gine coolant. Inasmuch as the upper half of each liner 
is subject to higher temperature than is the lower half, 
it is important that good liner to block contact exists above 
the port area (during engine operation). When overhaul- 
ing an engine and/or replacing liners, cylinder block bores 
should be carefully inspected. 

Honinc Brock Bores Before attempting to check 
the cylinder block bores, the bores should be honed 
throughout their entire length until abeut 75 per cent of 
A truer sur- 
face will be obtained if a hone which can be set in a fixed 


the areas above the ports has “cleaned up”. 


position is used rather than one of the spring-loaded type. 
After having achieved the 75 per cent contact area above 
the ports, visually ascertain that there are no low spots 
in the 25 per cent untouched area which are larger in 
size than a half-dollar. If necessary, keep honing until this 
condition is met the more contact area and the less 
“low spot” area, the better. 
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CHeckiInG THE Bore Measure the entire bore with 
a dial indicator bore gauge calibrated in one ten-thou- 
sandth of an inch (.0001 in.) increments. Readings should 
be taken on diameters 45 deg apart in the bore at three 
evenly spaced positions above the ports and three evenly 
spaced positions below the ports. In other words, a total 
of 24 readings should be taken in each bore, as depicted 
by the accompanying sketches, with readings recorded in 
a form similar to the one shown. 

TOLERANCE — Each bore must be round within .0005 
in, and straight within .0O1 in taper throughout its entire 
length, and must be of proper diameter to provide a clear- 
ance of .0005 in to .0025 in with the outside diameter of 
the cylinder liner. If standard size liners are to be used, 
block bores should not be over 4.628 in. Maximum allow- 
able block bores for oversize OD liners. as well as boring 
dimensions necessary to provide the proper fit with the 
various liners, are shown in Table 1. 

If the cylinder block bore is larger than the maximum 
allowable dimension as set forth in the table, it will be 
necessary to hone or bore the block sufficiently to provide 
proper fit with the next oversize OD liner. 

When oversize liners are used, the size of the liner 
used should be steel-stamped into the top deck of the 
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cylinder block beside the liner counterbore, such as .0U5, 
-OLU, etc. 
COUNTERBORES Cylinder liner counterbores should 
be from .246-in to .248-in deep in former (ungrooved) 
cylinder blocks, and from .4785-in to .4795-in deep in 
current (grooved) cylinder blocks. Each counterbore must 
not vary more than .OOL in in depth around the circum 
ference. This provides the cylinder liner flange or liner 
insert with a completely contacting support. Cylinder liner 
inserts (used only with current type cylinder blocks) 
must be smooth and flat on both top and bottom surfaces. 
Wat To Look For Used liners should be checked 
for cracks, scores, ring ridges, and burrs at the port holes. 
Those which are cracked or excessively scored should be 
discarded; while liners having a ring ridge at the top of 
the liner should be reamed, or preferably honed, for re- 
moving the ridge before being reused. All liners should 
be free of burrs over their entire area. 1D just below the 
top of the ring travel must not exceed the ID of the rest 





CYLINDER BLOCK BORES FOR VARIOUS LINERS 








Liner diameter Maximum allow able 


Block boring 
block bore 


(outside) dimensions 





Standard 1.628” 





005” oversize 1.633” 1.632” 0005” 





O10” oversize 1.638" 1.637” 0005” 





020” oversize 4.648" 1.647" *§ 0005” 





030” oversize 1.658” 1.657” & 0008” 

















In the above table are listed: OD of standard and oversize liners avail- 
able; bore size limits and tolerance (+-.0005 in). 


Bores should be measured af six positions with four readings taken 
45 deg apart (as shown below). 
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of the liner by more than .004 in. The ID of the liner 
should be lightly honed (about two passes) with a 150 
grit glaze-breaking hone to allow new rings to “seat in” 
quickly. Liner flanges must be smooth and flat on both 
top and bottom surfaces and the outside of the liner must 
be clean, smooth, and free of any burrs which may inter- 
fere with its fit in the block. 

When the cylinder liners are in place in the former 
type cylinder block (ungrooved), they should protrude 
from .002 in to .006 in above the top surface of the block, 
with no more than .002 in variation in liner protrusion 
between adjacent cylinders. When the cylinder liners are 
in place in the current type cylinder block (grooved) the 
top side of the flange should be from .046 in to .050 in 
below the top surface of the cylinder block. 

Used Pistons should be checked for cracks, 


scores, worn ring grooves, “plugged” oil return holes, and 


PISTONS 


indications of excessive heat such as a melted tin coating. 
Pistons which are cracked, overheated, have excessively 
widened ring grooves, or heavily scored should be dis- 
carded; while those with restricted oil return holes or car- 
boned ring grooves, thoroughly cleaned before being §re- 
used. 

New Pistons have a skirt diameter of 4.2433 in to 4.2455 
in throughout the area between the compression ring 
grooves and the oil control ring grooves. New cylinder 
liners have an ID of 4.2495 in to 4.2505 in throughout 
their entire length. Therefore, a new piston will have a 
clearance of .004 in to .0072 in in a new cylinder liner. 
However, with used parts, or a combination of used and 
new parts, piston-to-liner clearance should not exceed .009 
in for satisfactory engine operation. 

PisTON-TO-LINER TOLERANCE — It is always advisable 
to check this clearance before assembling these parts in 
an engine. If the liner is out of the block, probably the 
simplest method of checking clearance is by the use of a 
feeler ribbon which is ¥4-in wide, approximately 15-in 
long, and is perfectly free from nicks, burrs, and cracks. 

Select a feeler ribbon with sufficient thickness that it 
will allow a bare piston, when released, to slowly slide the 
length of the cylinder liner. This operation should be 
performed on a wooden bench (or on several thicknesses 
of rags when working on a hard surface) to avoid dam 
aging the parts. Check the clearance at poi:uts 90 deg 
apart in the liner. The clearance will be .001 in greater 
than the thickness of the feeler ribbon used, thus a .003-in 
feeler indicates a clearance of .004 in, a .004-in feelet 
indicates a clearance of .005 in, and so on. 

If it is desired to check piston-to-liner clearance with 
the cylinder liners in place in the cylinder block, pull the 
feeler ribbon from between the piston and the liner while 
the piston is held in place upside down in the liner. When 
using this method, it is necessary that the feeler ribbon be 
pulled by means of a “fish” scale so that the force (in 
pounds) necessary to withdraw the feeler ribbon is known. 
Select a feeler with sufficient thickness that it will require 
approximately 6 lb to be removed. The clearance, as by 
the previous method, will be .001 in greater than the thick- 
ness of the feeler used. 
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Straight from the Tool Box 


This is YOUR Department. Pass along your ideas to 


the other fellow. Send items to the Editor, pre- 


ferably with a picture or sketch. Contributors 


will receive $10.00 for each item upon publication. 





First order of business is to present the text of a letter 
commenting on the December item entitled “Slip-Up 
Causes Air-Box Fires”. Our correspondent is a well known 


lubrication engineer having long experience with diesels. 
i i & i 


Joun C. Gipp, New York 


go even to the extent of accounting for an excessively high 


It does not seem necessary to 


combustion or exhaust temperature to account for igniting 
the fuel oil in the air box. 

An examination of almost any scavenging air manifold 
and the scavenging air port passages indicates that there 
is a very persistent and rather definite blow-back from the 
cylinder into each air port under at least some operating 
conditions. If, as has been found in certain installations, 
the exhaust system is incorrectly proportioned, the organ 
pipe effect at some speeds will produce extreme blow-back 
into the scavenging air manifold. 

If there is excessive free fuel oil in the manifold itself. 
ii is quite possible for sufficient spray to be raised by the 
flowing air and the back puffs to produce a combustible 


mixture and for a perfectly normal back-blow occurring at 





Joun Hamin, Parerson, N. J.—I would like to caution 
those fellows doing major head overhauls to watch out 
for the leagth of valve springs when the job is put to- 
gether. | have had trouble on high-speed engines with 
valves tending to “float”, especially if tensions are light 
to start with. Here is what happens. 

First of all the valve seat may have been ground in 
the past and may be ground again during the job. The 
valve may also have been refaced before. If the valve and 
seat insert are to be reused, thé result is that the valve 
sits lower in its seat and the stem extends further beyond 
the end of the guide. It doesn’t sound like much but you 
may be surprised at the drop in spring tension as it is 
lengthened. 

Another way that this can come about is when warped 
heads are surface-ground. It is sometimes necessary to 
remove a substantial amount to true the surface. The 
valves may be reseated to the proper depth with respect 
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More on Air-Box Fires 


Watch Valve Spring Length 





each revolution to inject gas of temperatures in the 500°F 
or 600°F range which, together with very frequently ob- 
served incandescent particles, could easily set the fuel oil/ 
air mixture afire. 

You probably are perfectly correct in surmising that 
some of the fuel oil carried over into the cylinders could 
easily produce excessive temperatures and pressures which 
would naturally increase the blow-back into the air mani- 
fold rather seriously. 

The chief engineer of one of our most important pro- 
ducers of diesel engines once told me that he found a 
minimum of some 18 per cent of the cylinder volume 
blown back into the scavenging passages at each revolu- 
tion at full load and speed. 

I certainly concur with your comments in feeling that 
it is no design defect that it should be impossible to 
open up the scavenging air trunk without shutting the 


engine down and taking some time for the operation. 


u e are clad to har e Vr. Gibb’ s corroboration and elabor- 
ation of our earlier comments. Mr. Lougheed, please take 
note Editor. 





to the face of the head but even so will extend an extra 
distance equal to what was removed from the head. With 
a long head where high metal was removed only in spots, 
this will give unequal valve spring tensions. 

Maybe I am too critical, but I like to get them right 
and sometimes make shims to put under the springs to 
get the proper length and tension. 


I; you are having trouble and feel that a little extra care 
van correct it, you can't be too critical, Here are two 
other effects when valve geometry is wrong. First, when 
inserts are reground, unless carefully relieved, the seat 
widens and moves out on the valve face. Refaced valves 
may not take the pounding from light springs in this 
case. Secondly, excessive stem extension incorrectly posi- 
tions the rocker arm and results in greater side thrust. 
This will increase guide and stem wear and at the ex- 


Editor. 


treme, bend the valve stem 
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WAURKESE.. 
Diese 


feature-packed truckers’ engines for 


PEAK PAYLOAD PERFORMANCE 


Dual springs, long guides 
Pressure-oiled rockers 
Stellite-faced valves, 
seats. 


Clean-burning combustion 
chamber removes from 
outside. Upper half water 
cooled; lower half air in- 
sulated to concentrate heat 
at throat. 


Four non-stick “keystone” 
rings, top ring chrome- 
plated. Two flat oil rings 


Built-in oil cooler increases 
oil and engine life 


Full length water jackets. 


American Bosch injection 
pump and single-hole pin 
tle nozzles. 


Renewablecylindersleeves. 





Rifle-drilled rods. Oil jets 
cool pistons. 


Hardened camshaft, single 
forging. 


High-capacity outside oil 
pump. 


Drop-forged hardened 
crankshaft. High-speed 
counterweights not shown. 


Alloy-steel heat-treated 
rod and main bearing 
bolts. 


Hardened main and rod 
journals. Steel-back, triple- ; \ , 4" 


element precision bear- < 7: \ A\\ 
ings, pressure oiled. 


" 





Waukesha High Duty Diesel, Model 148-DK—six cylinders, 5'4-in. bore x 6-in. stroke, 
779 cu. in. displacement, peak hp 200. For full details, send for Bulletin 1532. 





WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. + NEW YORK « TULSA + LOS ANGELES 
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New Engine Coolant Heater 


During the winter months, many 


man- and equipment-hours are lost 
while waiting for equipment to warm 
up. Where equipment must be stored 
out of doors and exposed to low tem- 
peratures, it is often to the operator’s 
advantage to install an engine heater. 


Illustrated Chromalox 


above is a 
electric coolant heater installed on a 
crane engine. By setting the control 
dial on this unit, the engine may 
either be kept 


warm all night or 


New High Density Metal 
Metal Carbides Corp., 107 E. In- 
Ave., 


marketing a new non-cutting metal of 


dianola Youngstown, Ohio, is 


high density comprised chiefly of 
tungsten, with a sp gr in excess of 
lead. It is readily machined with car- 
bide tipped tools. 

The company can produce the ma 
terial in sizes up to 25-in OD by 40-in 
long and in weights over 1000 Ib. 
The tungsten alloy is suitable for static 
and dynamic balancing in applications 
requiring maximum weight in mini- 
mum space. Balance weights on crank- 
and centrifugal 


shafts, gyroscopes, 


clutches are among active applications. 


70 


warmed up quickly in the morning. 
They are packaged units with built-in 
elements, heating chamber, and ther- 
mostat. 

Installation has been facilitated by 
use of a piece of angle iron and 
flexible the engine 
water jackets. The heater functions 


connections to 


on thermo-syphon principle, eliminat- 
ing any need for a special pump. 
Further information may be obtained 
from the Edwin L. Wiegand Co., 7665 
Thomas Blvd., Pittsburgh 8, Pa. 


Compact Bench Mill 

A new compact bench mill of sturdy 
design and great rigidity is available 
from Rotex Punch Co., 4726 E. 12th 
St., Oakland, Cal. Work requiring up 
to 12-in length, 9-in vertical, and 5-in 
traverse travel is accomplished on its 
5- by 20-in table surface. 

The large diam spindle, supplied 
with No. 10 B&S or No. 4 Morse taper, 
operating at 15 separate forward or 
backward speeds, is equipped with 
large Timken bearings. Ways are of 
dovetail type and hand scraped. Work 
is power fed at .003, .006, or .012 per 
spindle revolution, with 4-hp motor 
recommended. 


Magnifying Micrometer 
Krouse Testing Machine 

E. 11th Ave., Columbus 3, Ohio, has 

developed a precision tool for measur- 


Co.., 57 5 


ing thicknesses of platings without 
the The 


compares the magnetic attraction of a 


marring finish. instrument 
product having unknown thickness with 
a precision gauge of like magnetic 
properties having a coating of known 
thickness. 

By following the recommended pro- 
cedure, measurements within 10 per 
thickness 
below .0005 in. Heavier plate is said 


cent may be obtained on 
to be measured with greater accuracy. 

The magnifying micrometer weighs 
about 2 oz, with gauges varying in 
weight from about 1 to 2 oz depending 
upon coating thickness. It is a self- 
contained unit needing no. electric 
power source, and is made of corro- 


No 


curves are needed with the tool. There 


sion resistant metals. calibration 
are three classes of comparison gauges 
available for use with it: where non- 
magnetic coatings are used on mag- 
netic base materials; magnetic coating 
on magnetic base; magnetic coating 


on non-magnetic base. 


Electronic Counter 

New high speed predetermined elec- 
tronic counters, employing an all cold 
cathode tube design, has been an- 
nounced by the Haledy Electronics 
William St., New York 5, 


N. Y. They require no warm-up time 


Lana De 


and are available for single, dual, or 
multiple sequencing. 

Operating on control ratings up to 
15,000 per min, they are able to pro- 
duce output information at any pre- 
determined count without tube or wir- 
ing adjustment of any sort. When the 
predetermined number of counts has 
been registered, the unit actuates a 
control relay to perform a given func- 
tion. The counter resets automatically, 
while recycling may be either manual 
or automatic. Circuitry is independent 
of line voltage fluctuations and varia- 
tions. 
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Weight Flow Made Easy 


An instrument capable of measur- 
ing the true mass rate of flow of any- 
that fall 
a pipe has just been announced by the 


Norwood 


measure- 


thing will flow or through 
Control Engineering Corp., 
160, Mass. Direct 


ments in terms of lb per min 


reading 
can be 


made on slurries, or 


gases, liquids, 
air stream—all with 
instrument. 


particles in an 
the same Accuracy of 
measurement is “completely indepen- 


dent of volume, temperature. pressure, 


viscosity. compressibility, or external 


accelerations’. 


TORQUE 


fs 


~_ FLOW-SENSING 
“ELEMENT 


rate of flow is 


determining the 


Basically. the 


Hass 
measured by moment 


necessary to give the flowing mass a 
(Referring to 
noted that the 


fluid stream is forced out radially by 


acceleration. 


it will be 


Coriolis 
the cutaway, 
its own velocity). This torque is de- 
pendent only on the dimensions of the 
flowmeter, a rotational speed, and the 
so that the 
troubles are 

Until 


can be 


mass flow, usual volumetric 


eliminated. 


such time as flow rates and 


sizes standardized, the new 


meter will be custom built for 


the job. The 


military 


mass 
most vital industrial and 
will be first so 


of the 


planned for. 


needs met 
instrument can 
first 


already in operation and 


that general use 
only be However, 
models are 
in the design stage. 


others are now 


New Fastening Gun 
Swift, easy 


tion of cables tube 
re claimed for a new hand-held auto- 


and hollow lines 
matic fastening gun developed by the 
Heller Stapler Co., 2153-E 
Ave., Cleveland 14, Ohio. 


The machine is operated with one 


Superior 


hand, leaving the other free to guide 
the lines. It uses extra-size staples with 
leg lengths varying from 3/16 in to 


1%, in. 


and economical installa- 


Conveyor Wheel Lubricator 


Lubrication of conveyor trolley 


wheels has been made automatic by a 
announced by 
Stewart-Warner 


Pkwy... 


delivers a pre- 


lubricator recently 
the Alemite Div. of 
Corp., 1826 Diversey 
14. Ill. The 
set, constant shot of either oil or lubri- 
of the 


a switch. 


new 


Chicago 
lubricator 


cant to each wheel on each side 


conveyor system, by flicking 


The entire unit is contained on a 


section of I-beam, 3734- or 40-in in 


f 


length, which is fitted into the con- 
veyor track at any spot on its length 
as the location is within reach 
house air line and a 115-v, 60- 


electrical Head-room of 


22 in over the top of th 


as long 
of the 
cycle outlet 
l-beam is 


required 


2-Way Radio Railroad System 


A new twe railroad svs- 


Motorola, 
Chicago 5l, 


way radio 


tem has been designed by 


Ine.. 4545 Augusta Blvd., 


MINATE 


— 37> costly repairs on 
your engines 


PENN Safety Controls prevent little 


troubles in engine lubricating and 


cooling systems from growing 


major engine 


attendant costly repairs. 


it's done... 


into 


breakdowns with their 
Here’s how 


If water temperature rises too high or if oil pressure drops too 


low.. 


. the PENN Safety Control swings into action, Automatically 


it sounds an alarm, flashes a warning light or stops engine opera- 


tion... whichever you choose. 


Then, the fault can be investigated 


and corrected before serious damage develops. 


Learn more about this low-cost protection for your engines. 
Write Penn Controls, Inc., Goshen, Indiana. Export Division: 14 


E. 40th Street, 
trols Limited, 


PEM). 


New York 16, N. Y., 


Toronto, Ontario. 


U.S.A. In Canada: Penn Con- 


AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, GAS APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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New Detergent Soaks: 
Hard Carbon Deposits 
Off Pistons... 


“4 ~ 
\ J 


COMPLETELY 
SAFELY 

IN COLD OR 
HOT SOLUTION 


When mixed with water and ap- 
plied as directed, this new solvent 
. Oakite 
even the tough- 
You'll find it 


detergent Composition 
No. 18 


est carbon deposits. 


removes 


leaves pistons, liners, carburetors 


bright and clean. Does a thorough, 
safe job on aluminum alloys, steel, 
chromium, zinc, 


May be 
No objectionable odor. 


copper, magne- 


sium used cold or hot. 


Economical solutions have long life 

need little upkeep. Ask your 
local Oakite Technical Service Re- 
presentative for a demonstration. No 
22C 
a a 


obligation. Oakite Products Inc., 
Rector Street, New York 6, 


yavitte inOustaray Ceaniy 
otf 


OAKITE 


<t 
a * meTRoos* a ~ eres. | 

I sks at Servtes PngrossniatibisiLan dia hea 

. Principal Cities of United States and Canada 


| transmitter-receiver 


Ill. It consists of a number of VHF 


combinations in- 
stalled individually at wayside stations 
by the divi- 
sion dispatcher or locally by a way- 
side 


and controlled remotely 


station attendant. 


Wayside in- 
stallations and dispatcher’s desk are 
interconnected by the dispatch line, a 
2-wire telephone circuit. 

Receivers and transmitters are in- 
and Ca- 


With 


can 


terchangeable between engine 


land 
latest 


boose. and train stations. 


this system, a dispatcher 
converse directly with the crew of any 
radio-equipped train or with the at- 
station. He 


all transmitters in 


tendant in any division 


may select any or 


the system; mute any or all receivers: 


be reached instantly by anyone who 


has access to a transmitter. 


Force-Balance Transmitter 


Taylor Instruments Companies, 95 
Ames St., Rochester 1. N.Y... an- 


force-balance 


nounces a transmitter. 


designed to convert differential pres- 
into an equivalent 3 to 15. psi 


output. It 


sure 


can be used to measure 


flow of liquid. steam or gas: liquid 


The instrument has two basic units: 

The primary unit senses differen- 
tial and consists of a 
steel 


Teflon-coated, 


pressure 2-part 


forged or stainless housing en- 


fabric 


diaphragm. Inner housing of the unit 


closing a glass 
is shaped to diaphragm contour to 
full 
1500 psi to either side of diaghragm. 
(2) The 


proportional output air pressure 


permit over-range protection of 


secondary unit transmits 
and 
force-bal- 
system. The 


gasketed, 
self-purged to keep out 


incorporates a pneumatic 


ance transmitting unit is 


enclosed by a cast-alum- 
inum= cover. 


contaminants. 


Two 1-in pressure taps are located 
on both high and low pressure sides 
to adapt it for different kinds of 
service and to simplify installation. 
The compact design is said to permit 
close coupling to allow shorter lead 
In most cases fluid to be 


lines. meas- 


ured can be introduced into the meter 
body. Adjustment range changing is 
wccomplished by positioning the slide 
marked for various ranges. 
Tiny Pneumatic Transmitter 


\ miniature pneumatic transmitter 
for measuring and transmitting read- 
vacuum, 


ings of temperature, pressure, 


differential pressure, and liquid level 


to recording, indicating, and con- 


trolling receivers, including miniature 
tvpe receivers, has been announced by 
The Bristol Co., Waterbury 20, Conn. 
Transmission is by means of air pres 
sures, between 3 and 15 psi, that have 
direct relation to the measured quan- 
tity. 

The transmitter uses standard Bris- 


tol measuring elements and a simple 
and 


fric- 


It is sensitive to 


mechanism with only one pivot 


no flexures. claimed to eliminate 
tion and lost motion. 
small changes in measured 
little as 0.03 


including reversal. 


extremely 


value, as per cent of 
Pneumatic 


of 3.0 


weighs 714 Ib. is 


range 
relay has an output 
The tool 


weatherproof, can be installed in any 


capacity 


sefm. 


location and will operate in any posi- 


tion. 


Shaft-Mounted Speed Reducers 
The American Pulley Co., 4200 

Wissahickon Ave., Philadelphia 29, 

Pa.. announces “Shaft-King’, a 


20:1 ratio speed-reduction 


new 
series of 
units. Gearing in units consists of two 
trains of the single helical type and 
are precision-cut from alloy steel for- 
gings. flame hardened. 


Both — ball 


roller bearings can be used, 


bearings and tapered- 
whichever 
is most effective. Longer bearing and 
gear life is said to be made possible 
by 3-wall housing. A patented con- 
centric shaft design places both input 
shaft 
bearing seals do not operate 
a head of oil. Additional fea- 


a leak-proof, anti-friction, oil- 


and above oil level so 
that 


against 


output 


ture is 


sealing system. 
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FRAM FILTERS 


help protect new engines 


Owl’s Head, City of New York sludge boat, uses Fram 
Filters combined with De Laval Puri-Filter to purify 
lubricating oil for Fairbanks-Morse diesel engines. 


Lubricating oil is 
cleaned by Fram 
Filcron Filters 

and De Laval 
Centrifuge ... circu- 
lated under pressure 
through diesels by 
engine-driven pumps. 


- part of an expanding sewage disposal pro- 
gram, the City of New York has put a new 
sludge boat, Owl’s Head, into full service. In con- 
stant use regardless of weather, her diesel engines 
must be protected to insure dependable operation 
at all times. To help guard those engines, Fram 
Filcron Filters, used as part of the De Laval Puri- 
Filter, were installed. 


Solve Your Filtering 
Problems with FRAM! 


Whatever your filtering problem lube or fuel— 
Fram Filters are the solution. Let Fram’s Engi- 
neering Department PROVE that Fram Filters 
remove all engine-killing contaminants one micron 
(.000039"") and larger . . . keeping oil clean even 
after maximum use. You'll find that Fram Filters 
pay for themselves by lowering your operating 
costs -reducing wear on liners, rings, and bear- 
ings, increasing time between overhauls, cutting 
rate of oil consumption. Make your diesels pro- 
duce at top efficiency for the lowest possible cost 

. write TODAY to the Fram CorPorRATION, 
Providence 16, R. 1. In Canada: J. C. Adams Co., 
Ltd., Toronto, Ontario. 


FRAM filczon 


THE MODERN OIL FILTER 
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LUBE and 
FUEL OIL 
PURIFICATION 


Get Rid of Dirty Oil... 
Get Lower Operating Costs, 
Longer Equipment Life 


HILCO oil purification means complete oil puri- 
fication! With a HILCO you get removal of 
sludge, acids, carbon, water and fuel dilution 
economically and efficiently. HILCO operation 
is continuous, all-electric and automatic. 


Clean oil at all time reduces down time, in- 
creases production and HILCO units pay for 
themselves in savings. 


HILCO offers a wide range of oil purification 
units . . . one to meet your needs. Write us 
about your equipment... and get recommend- 
ations at no obligation. 


e rHere’s A HILCO For EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 





HILCO has 25 years ex- 
perience in oil purifica- 
tion. Let this experience 
work for you. 


oil 
Reclaimer 


e PURIFIERS 


ee ht 


e RECLAIMERS 


e CONDITIONERS 





A complete range of 
sizes and systems for 
oil purification. 


p FREE LiTeRATURE 
vate "NO OBLIGATION ON YOUR PART 


THE HILLIARD 
Corporation 


120 WEST FOURTH STREET 
ELMIRA, N. Y. 


In Canada 390 Bay St., Toronto 
Upton-Bradeen-James, Ltd 3464 Park Ave, Montreal 
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GM Diesel in Galion Graders 
The Galion Iron Works & Mfg. Co., 


Galion, Ohio, « ounces that odel 

All Waal 104 ent 8 ton apron gg a 
available with GM 2-cycle diesel en- 

THERMOMETERS ae co ford to — Ha sane 


Harvester diesel engines which have 


heretofore powered these graders. 
Model 104 will employ a GM 3-7] 


diesel, rated for this service at 85 hp, 


with WESTON sre i 
‘dependability 
built-in 


Addition of the new line gives the 
vraders slightly more hp than pre- 
viously available. Since most moving 
parts of these diesels are interchange- 
able with other 2-, 3-. 4-, 01 6-cyl 
Series 71 GM diesel, the move will 
enable users with other GM equipment 
to “standardize” their engines. Inter- 


The heart of the modern, dial-type nanan , D-14A and UD-16 dies Is 
thermometer is the all-metal temper- , ~~ will continue to be available in the 
ature element. Developed over 15 ie models, 

years ago, the WESTON all-metal ele- r 

ment has plenty of proof behind it. In F . 

fact, the dependable accuracy of this Flame Plating, New Process 
unit has made the readable WESTON = - For oe ' peng 4 Problems 
thermometer favorite for laboratory The Linde Air Products Co. 
use as well as for all industrial tem- 
perature needs. For extra dependa- | | en? Nill iia aicaae a 
bility, specify WESTON all-metal ther- | “SSP. BAS Ceveroped & Hew process 10¢ 
mometers ... available in the types, coating a hard material on a small 
ranges and sizes indicated below. Lit- 
erature available. WESTON Electri- i ene Wome ey ie clitaiial 
cal Instrument Corporation, 614 Fre- Z ee Se 
linghuysen Avenue, Newark 5, N. J. es properties, 


an , a Called flame-plating, it is a method 
Ronges __ Stem | Length ”, 


aa a = -_—_— of applying powdered metals, like 


# Thermo. 
_ ry “oa tungsten carbide, to metal parts. De- 


a di- 
vision of Union Carbide and Cation 


precision part without dilution, dis- 








Heavy Duty am a : posit is made in the form of a coating 
Straight Form : 





in thickness ranging from 0.0005 in 








Heovy Duty 2," 72” to 0.020 in. Practically any metal part 
_Angle Form ‘ 


“— is said to be capable of being flame- 
Standard ‘ 2," 72” 





Angle | Form 


plated, even saw teeth. 





General ! — 2," How this is done has not been re- 
Purpose 





vealed. However, during the operation, 
Laboratory —100F 00F id 24” Y, of 1 


























the temperature of the base piece never 





exceeds 400°F, even when tungsten 


carbide is being deposited. Surfaces 
ranging from %4- to 40-in long can 
te k be handled right now. The plated part 
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can be used as coated or ground to a 
mirror finish. 

Cost of flame-plating is said to fall 
somewhere between the cost of a 
hard-faced part and a sintered tung- 
sten carbide part. 


Pipe Line Filters 

Four new small pipe line filter 
models, designed for installations re- 
quiring only 40 psi maximum pres- 
sures for compressed air or gas, have 
been announced by the Dollinget 
Corp,, 11 Centre Park, Rochester 3. 
N. Y. The new filters feature 1-bolt 
accessibility for quick inspection and 
cleaning without removing _ filters 
from the line. 

The filters are available in any one 


or a combination of four models. 


They are made in two sizes and each 
size can use either absorption pad 
media or the company’s radial fin 
inserts. Smaller size filter has a diam 
of 314 in and a length of 6'% in. 
Larger size is 344-in in diam with a 
10-in length, offering more filtration 
surface. The AA series with absorp- 
tion pad media remove oil and water 
vapor from lines. The CH series with 
radial fin inserts are designed to rid 


lines of dirt and pipe scale. 


Flow Limiter Valve 

A new valve designed to allow flow 
in one direction up to a pre-determined 
rate but to shut off quickly to prevent 
higher flows while allowing unrestric- 
ted flow in the opposite direction, has 
been developed by James-Pond-Clark, 
2181 Foothill Blvd., Pasadena 8, Cal. 

The valves are manufactured with 
male tube or pipe connections on the 
discharge side in the restricted flow 
direction. and with either male or 
female connections on the inlet side, 
Made to customer order. availability 


is 60 days or less. 





Sound Engineering 


by 
BURGESS-MANNING COMPANY 


...Wwherever the flow of AIR, STEAM, and 
other GASES create N-O-I-S-E. 

Standard Snubber* designs are available, in- 
corporating Air Cleaning, Spark Arresting, 
Water Separation, Waste Heat Recovery, and 
Surge Control Features. 

You can depend upon Burgess-Manning 
Engineers for a quality product... and 
SOUND ENGINEERING counsel to solve 


‘Typical your noise problems. 
Snubber 


BURGESS-MANNING COMPANY 


749-B East Park Avenue, LIBERTYVILLE, ILLINOIS 
Chicago Dallas 
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Industrial Batteries 

A new line of 2-cell and 3-cell in- 
dustrial batteries in transparent plas- 
tic containers for stationary small 
power applications, is announced by 
The Electric Storage Battery Co.. Box 
8109, Philadelphia 1, Pa. Known as 
Exide-Tytex, type COE, the batteries 





are claimed to be extremely reliable 
| and dependable under all operating 
| conditions, with greater output per 
| unit of space, and less wt per amp-hr 
| output. 
The 2-cell units are made in both 
——. i | end-to-end and side-to-side assemblies, 


| while the 3-cell units are available 


for more efficient | beroage eer 
eee only in side-to-side assemblies. Width 
FUEL | and height of end-to-end units have 


| been standardized at 8- and 81/-in 


HANDLING respectively and side-to-side units at 


\ IX ) ’ 1/,- and 8%-in. 
USC cece 
” Cold Weather Starting 
Perfection Stove Co., 7609 Platt 
Ave., Cleveland 4, Ohio is manufac- 
turing a new 60,000-Btu heater for 
diesel and gasoline engines. It may 


e H be used t re-hez ng > oO j 
e@ Bowser is the pioneer and foremost ed to pre-heat engine, provide 


builder of fuel-handling equipment. Whether stand-by heating, or give controlled 
it is a single dispensing pump or a complete booster heating while engine is oper- 
high-speed fueling system, Bowser can supply ating. 

the exact equipment to meet your needs and The unit heats the engine coolant 
will assume full responsibility to assure you 


, , which in turn heats the engine. Ex- 
complete satisfaction. © 


haust gases from the heater may be 


metering aoe used to heat the battery and also 


The heart of your ‘cost control” should be oa 
Bowser XACTO meter. These “sealer approved" 
meters will accurately check fuel oil receipts, 
record dispensing and provide consumption data 
on all units. 


filtering 


Chances of clogged injectors and 
undue engine wear are minimized 
with Bowser Micro-Filtered fuel. 
Watch downtime and maintenance 
costs drop when your fuel is 
Bowser-filtered. 


may be directed into a special shroud 
provided for the oil pan, thereby 
heating the lubricating oil. 

Heater action may be made com- 
pletely automatic for thermostatically- 


controlled heating or it may be man- 
ROMER MAY WE SEND YOU MORE INFORMATION? | ually controlled. It has electric igni- 
tion and electrically-operated blower 
e e ® 
BOWSER, INC., 1366 CREIGHTON AVE., FORT WAYNE 2, IND. 


and has its own fuel pump and ther- 
mostat. The heater is designed to be 





| memtonak Onmces: A ee = ea es ils thew mounted under the hood or between 


York @ Son Francisco © Washington, D. C. © Canedian Plant ond Sales, Hamilton, Ont. radiator and grill. 
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New Literature 


Oil Reclaimer Bulletin 


The Hilliard Corp., 102 W. Fourth 
St., Elmira, N. Y., has issued bulletin 
No. R-247, describing Hileo Hvflow 
oil reclaimers, an extension of its line 
in higher capacities. 

Primary function of the reclaimer is 
to maintain lubricating or industrial 


oils in clean condition by continuous | 


removal of contaminants. 


Automatic Demineralizers 

Penfield Mfg. Co., Inc., 19 High 
School Ave.. Meriden, Conn., has is- 
sued a catalog sheet describing its 
new fully automatic mono-column de- 
mineralizers. A photograph and a 
schematic diagram combined with de- 
tailed description of parts, sample spe- 
cifications and performance data, pro- 
vide a concise resume of all essential 
information. 


. 
Metallizing Applications 
Metallizing Engineering Co., Inc., 
38-14 30th St. Long Island City 1, 
N. Y., has issued an 8-page illustrated 
bulletin covering practical applications 
of the metallizing process in machine 
element maintenance and repair, pro- 
duction, production salvage and cor- 
rosion prevention. Characteristics of 
sprayed metal are described with its 
general advantages and limitations. 
Some of the jobs illustrated ine lude 
the repair of worn crankshafts, pis- 
tons, and cylinders. Other applications 
include the repair of blow holes in 
castings, the use of the process in 
brazing and soldering, electrical shield- 
ing and circuits. Also described is the 
use of the process in corrosion pro- 
tection on structures and equipment, 
such as tanks, gas holders and capaci- 


tor cases. 


Diesel Engine Booklet 

Murphy Diesel Co., 5317 W. Burn- 
ham St.. Milwaukee 14, Wis., has 
issued a 32-page illustrated booklet 
describing the features of its diesel 
engines, entitled “10 Questions to Ask 
a Diesel Engine Salesman,” giving 
description and illustration of parts. 
Particular applications for different 


models are presented. 





HOW CAN 75% OF 


VALVE PORT CRACKS 


Be Prevented in Rebuilt Engines? 


“HUNDREDS OF FLEET OWNERS have proved the answer to this 

one,” says “Pete” Peterson, “whether operating big trucks on hard 

and fast runs, or small trucks with a lot of starting, stopping and idling. By careful 
study of their engines after thousands of miles of travel they have found the . . . 


MAIN CAUSES OF VALVE PORT CRACKING ARE: 


1. Extreme pressure caused by varying expansion of different materials when using 
pressed-in valve seats. 

2. Uneven expansion, due to variation of metal thickness, around valve ports of 
engines having no valve seats, 

3. Movement and distortion of valve ports in “L” head engines cracking from valve 
port to thinner cylinder walls when pressed-in valve seats are installed or after reboring. 


STRESS-RELIEVE THIS AREA WITH P-B! 


Stays Round—Cools Valve! _ 


Ce 
el 


——s 
SCREW-IN VALVE SEAT 


Has Expansion Clearance 
BUILT-IN TO ELIMINATE 


VALVE PORT STRESS! 


1. P-B Screw-In Valve Seats never distort from high exhaust 
gas heat. That's because the clearance needed for expansion 
was allowed for when the special threads were machined. The 
small insert above shows how the top surfaces of the threads 
are in constant contact with the block. They lock the seat in 
position and give more surface contact for fast heat dissipa- 
i . , tion than pressed-in valve seats can. But notice the bottom 
P-B drill press unit for pro- surface of the thread. It touches the block only when fully ex- 
duction installation. Also panded. 
available HEAVY DUTY 2. P-B Screw-In Valve Seats can end valve port troubles in 
PORTABLE unit for jobs in engines built without seats. The P-B seat does the expanding; 
or out of chassis up to high stresses do not reach the head or block. 
Diesel locomotives 3. P-B Screw-In Valve Seats eliminate 85% of cracks from 


Sho oh valve ports to cylinder walls . . . could eliminate 100% if in- 
4 stalled before cracks start. Good laced-up cold welds however, 
} A . will not open up when P-B Screw-In Valve Seats are used. 


AMAZING PERFORMANCE 
Special 8 and 12 fluted CUT ¢ GIVES NEW ENGINE Volve M leace 
TER and TAP makes only ¢ ELIMINATES 75% of 9 nir 


precision counterbore in re 

piacement field and ma £ the ctor by 
chines in expansion clear 
ance between threads. 





ise it stays round. 
t oversize. 
’ pf hAaster 


p toda for nstatiat 


Located in all major U. S. cities, these top-notch automotive 
machine shops stand ready to help you solve your toughest 
valve problems. Write today for previous maintenance reports, 
further information on valve troubles, and the name of the 
P-B Master Shop nearest you. 
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AEROFIN 
MAN 


About Practical 
Heat Exchan ge 


There is a competent Acrofin 
heat-transfer engineer near you 
—qualified by intensive train- 
ing and long experience to find 
the right answer to your own 
particular heat-exchange prob- 
lem-and backed by the research 
and production facilities of the 
pioneers in light-weight ex- 
tended surface. 


Ask the Aecrofin Man. 


Aerofin units do the job 
Better, Faster, Cheaper 


AERO FIN CORPORATION “‘Syoce Ny, 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List om request. 


Rectifier Folder 
The American Rectifier Corp., 95 


| Lafayette St., New York 13, N. Y., is 


| making available a question-and-an- 


swer folder explaining the application 


| of rectifiers to various operations, to 
| show the benefits of keeping DC equip- 


ment working on AC while retaining 
DC speed control. 


Metallic Lubricant 


Imperial Oil & Grease Co., Inc., 


| 6399 Wilshire Blvd., Los Angeles 48, 
| Cal., has issued an illustrated bulletin 


describing Molub-Alloy, which employs 


“petroleum as a vehicle instead of as 


the primary lubricating agent”. 
Molecules of lubricating solids are 
carried to the surfaces to be lubri- 
cated and protected. The molecule 
consists of a layer of sulphur atoms 
combined with a layer of metallic al- 
loy atoms. The sulphur atoms, having 
a strong aflinity for metal, adhere to 
the surface andgsupport the metallic 
atoms, to form a metallic lubricant 
which is claimed to be resistant to 
water, high heat and high pressures. 


Specifications and uses are given. 


4-Yard Diesel Shovel 


Marion Power Shovel Co., Marion, 
Ohio, announces a new bulletin de- 
scribing its 111-M diesel shovel, with 
1 cu yd dipper. The 12-page, 2-color 
booklet contains photos of the shovel 
in a wide range of material handling 
applications. A new type rigid gantry 
is featured on the shovel. 


“Portrait of an Enterprise” 

Dravo Corp., Neville Island, Pitts- 
burgh 25, Pa., has completed a 30- 
min, 16mm sound film in color docu- 
menting many of its activities, avail- 
able for distribution. 

In the film entitled, “Portrait of 
an Enterprise” are on-the-job scenes 
of heavy construction projects, river 
locks, dams, bridges. Also included 
are riverboat and barge construction 
and launchings, and operation of large 
ore unloaders. Production and dis- 
tribution of river sand and gravel are 


highlighted in other sequences. Con- 


| struction of a central station power 


plant and a gas transmission line com- 


pressor station are depicted. 
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Magnesium Melting Crucibles 


The American Tank & Fabricating 
Co., 2284 Scranton Rd., Cleveland 13, 
Ohio, has issued an illustrated bro- 
chure containing latest information of 
recent developments in its Amer-Mag 
steel fabricated crucibles for magne- 
sium melting. The patented steel is 
claimed to eliminate copper, nickel 
contamination, resist distortion under 
high heat, and exhibit better heat 
transfer; and the crucibles made of 
this steel are claimed to outlast others 
of their type by as much as three times 
with a maximum of safety at ao extra 
cost. 


Ultrasonic Inspection Uses 


Sperry Products, Inc., Danbury, 
Conn., has issued application sheets 
describing applications of ultrasonic 
testing with the reflectoscope, con- 
taining test data and performance. 


Torque Converter Catalog 


The Detroit Diesel Engine Div. of 
General Motors Corp., 13400 W. Outer 
Dr., Detroit 28, Mich., has published 
a booklet on its diesel engine torque 
converter unit. 

The booklet is illustrated with cuta- 
way drawings, curves showing the hp 
characteristics of engines so equipped, 
and photos of torque converter units 
in typical installations in various 
fields. Operating principles of the unit 
are explained. 


Velocity Effects on Corrosion 

International Nickel Co., Inc., 67 
Wall St., New York 5, N. Y., has re- 
leased “Effects of Velocity on Corro- 
sion by Water”, a general review of 
56 technical articles and pertinent un- 
published data with emphasis on iron, 
zinc, copper and their alloys. 

The 8-page paper contains charts, 
tables and illustrations. It points out 
that velocity by itself has litle inherent 
effect on many factors that control 
corrosion rates. Generally, corrosion 
increases with velocity, but the effect 
may be just the opposite. Motion may 
sometimes eliminate and sometimes 
cause local attack. At high velocity, 
mechanical damage is said to accel- 
erate attack by erosion, corrosion and 
cavitation erosion. 








3350 H P. we _ 
Serviced) 
NUGENT} 


THE “Blind Pass,” one of the largest 
drilling barges in the world, ts serviced 
by Nugent Lubricating Oil Filters. Owned 
by Richardson & Bass, the rig is powered 
by five Superior PTDSG-8 super-charged 
dual fuel Diesel drilling engines deliver- 
ing a total of 3350 H.P. To protect this 
power supply, each of the engines Is 
equipped with a Nugent Filter to remove 
even the smallest dirt and carbon par- 
ticles from the lubricating oll. 


By actual test, Nugent Filters remove 
99.8% of harmful impurities that get 
into lubricating oil. Particles as small as 
a few microns are removed before they 
get inside the engine where they would 
accelerate wear and shorten engine life. 
This is the kind of filtering that really 
pays for itself in oll saved, prolonged 
engine life and dependability. 


Nugent oll filters have 20% more filter- 
ing area than filters of equal size. Simple 
piping makes them easy to install. Re- 
charges are inexpensive and easy to re- 
place. Nugent fuel and lubricating oil 
filters are available in a complete range 
of sizes and types to meet every demand. 
Write for full detsils. 


417 N. Hermitage Ave. 


renee 
er 


~ Olt FILTERS, 





\rurers 











Above: A Nugent Lubri- 

cation Oil Filter of the 

type used on the drilling 
barge, “’Blind Pass.” 


& Co., Inc. 


CHICAGO 22, ILLINOIS 


OMING 4 } SYSTEMS, 
OILING DEVICES, SIGHT PEED VALVES, FLOW 1 
premeeimaiad tray ha Cincinnati ¢ ge At ced or hog 5 


Minncapells ¢ New 
Seattle © St. Lovin © Tulse 
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The Standardaire 
Axial Flow Positive 


Displacement Blower 


Standardaire Axial Flow Positive Displacement Blowers 
operate on a principle of compression unlike any other 
blowers. Their symmetrically generated rotors act as 
on air screw, drawing in and discharging air smoothly 
from the pockets which form between them. 


Compression is gradual, completely internal and free 
from shock. Internal pressure is raised to equal discharge 
pressure before the pocket registers with the discharge 
port, eliminating the slap back and loading of internal 
parts common to many types of blowers. 


Standardaire Blowers move more air, with less wear, 
less maintenance and power cost than any blowers of 
equal weight, size or comparable design. 


For further information, write: 


CORPORATION 


BLOWER-STOKER DIVISION 
370 Lexington Avenue, New York 17, New York 


| 
| 





Diesel Engine Primer 

An informative new booklet on 
diesels, written in simple, non-techni- 
cal language is being offered by the 
P&H Diesel Div., Harnischfeger Corp., 
Crystal Lake, Ill. Entitled “What You 
Should Know About Diesel Engines”, 
it uses the grade school primer tech- 
nique for both telling and illustrating 
the diesel story. 

Main objective is to show just how 
simple the modern diesel is and how 
easy it is to understand its operation. 
The booklet records the diesel’s in- 
vention and early development, com- 
pares it with the gasoline engine, tells 
about the 2-cycle and 4-cycle types, 
and reports latest advancements in 


design. 


Spark-Fired Gas Engines 

Nordberg Mfg. Co., Milwaukee 1, 
Wis., has published a 4-page, 2-color 
bulletin describing design, construc- 
tion, and operating features of its 
FSE-9 and FSE-13 spark-fired gas en- 
gines. As discussed in the bulletin, 
the 4-cycle engines are built in 9- and 
13-in bore sizes and range from 265 
to 4260 hp. 

A heat balance diagram of the 
Supairthermal shows its efficiency in 
excess of 40 per cent, improved ef- 
ficiency the result of expansion ratios 
of 121% to 1 and controlled air-fuel 
ratios by variable inlet valve timing. 
Also contained is information on the 


ignition systems used on the engines. 


Coupling or Converter? 

Twin Disc Clutch Co., Racine, Wis., 
has released a 32-page special issue 
of Production Road, titled “Coupling 
or Converter?”, to help both user and 
manufacturer of powered equipment 
understand the application of hydrau- 
lic couplings and torque converters. 

The issue uses layman terminology 
to acquaint the reader with the mean- 
ing and characteristics of torque and 
the effect it has on both driving and 
driven equipment. Why a_ hydraulic 
coupling transmits only input torque, 
whereas a hydraulic torque converter 
multiplies torque, with specific advan- 
tages of each type drive, are explained 
by text and illustration. Photographic 
stories depict applications. 
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Battery for Diesel Starting 

Nife Inc., Copiague, Long Island. a 
N. Y., has issued a folder describing 
its nickel cadmium battery for diesel ...the 
locomotive starting, which has, the 


company states, an advancement over 


: f 
the ordinary type lead storage cell pliers or 


by maintaining a comparatively high = b q 
voltage even at extremely high dis- every jo Cy 
charges. : 
Discharge characteristics are given 
in graph form for both type KD and 
2R cells, and engineering data fur- 
nished with recommended number cf 
cells for volt svstems. 


Magnesium Castings Made 


By Shell Molding Process GRIPPING ‘ HEAVY-DUTY 


DIAGONAL 
Magnesium castings can now be PLIERS PLIERS 


CUTTER PLIERS 
made by the shell molding process as 
No. 34=4%4/” 

the result of an Army research proj- No. 35-5’” 

; ; No. 36-6” 
ect, described in bulletin PB 111049, | ROPES. 
“The Application of Shell Molding to 
the Production of Magnesium Cast- 
ings’, available from the Office of 
Technical Services. U. S. Dept. of Com- , 

ae i HEAVY-DUTY y petted 
merce, Washington 25, D. C. COMBINATION GRIPPING ELECTRICIANS’ 


Shell molding is the new process PLIERS | PLIERS : PLIERS 


for producing metal castings which without wire cutter 
; : ‘a 0°. 9 
uses molds of sand grains bonded with 7 No. 597-7% a 
? No. 96-6 


plastics rather than with clay, produc- with wire cutter 

ing castings of accurate dimensions Ne 0 

and smooth surface finish. It is called 

shell molding because the molds are Z 

thin-walled. | NEEDLE NOSE 
D ‘ biel | bial = END CUTTER PIN PLIERS 

ue to its high chemical activity, PLIERS PLIERS 
molten magnesium reacts with oxygen, al 


moisture, and sand. Thus, the shell- 
molding process could not be used | “® $®7%" 
with magnesium until suitable inhibi- 
tors were developed. Army Ordnance 
Corps scientists investigated various 
materials. Their report concludes that 
magnesium alloys can be cast success- 
fully in shell molds and_ indicates 
which materials proved to be the best 


inhibitors. @ Choose from more than 30 


The scientists also investigated the Snap-on types and sizes. Each is built to perform its specific gripping, 
best plastic materials and mixing pro- cutting or twisting function faster, easier, more safely than any other 
cedures to use to produce molds most pliers. Snap-ons are heat-treated from surface to core and the jaws, 
cose vemecdiiiea teem Gs ficial cutting edges and joints are locally tempered to exact degree of hard- 

oath ness and toughness for greatest durability. Write for catalogs 
casting, and findings and recommenda- described above. Snap-on branch ware- 


Snap ow looks YM houses in 42 industrial centers offer direct 
, AT 
uk CHONCE OF BETTER MECRARICS WZ factory service to industry everywhere. 

. 2 ‘ 


tions on this phase are included in 
the report. Also contained is a descrip- 


tion of a practical application of prin- | 





ir 
ciples they evolved and a discussion |  .% 7 y SNAP-ON TOOLS CORPORATION 
of the metallurgical properties of the % 8064-C 28th Avenue, Kenosha, Wisconsin 


.\ 
a 
resulting castings. | * Snap-on is the trademark of Snap-on Tools Corporation 
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THE LATEST WORD ON 
THE USE OF RESIDUAL OILS 
AS A DIESEL FUEL 


A COPY IS YOURS FOR THE ASKING. JUST WRITE 


SHARPLES 


THE SHARPLES CORPORATION e 2300 WESTMORELAND ST. ¢ PHILA. 40, PENNA. 


NEW YORK ¢ PITTSBURGH * CLEVELAND + DETROIT + CHICAGO 
* NEW ORLEANS * SEATTLE + LOS ANGELES * SAN FAANCISCO + HOUSTON 


Associated Companies and Representatives throughout the World 


Alloy Metal Wires 

Alloy Metal Wire Co., Prospect 
Park, Pa., has issued a folder showing 
the steps in manufacture of alloy metal 


wire, with a series of photographs de- 


| picting uses of wires of various com- 


positions. 


Heavy Duty Rotary Pumps 

Worthington Corp., Harrison, N. J., 
is offering bulletin W-483-B2, on heavy 
duty rotary pumps covering both the 
herringbone gear type (capacities to 
5000 gal per min, pressures to 100 
psi), and the sliding-vane type (capaci- 
ties to 1000 gal per min, pressures to 
200 psi P 

The bulletin is complete with fields 
of application, coverage charts, mount- 
ings, and dimensions. Engineering 
data includes a viscosity conversion 
table, relation of API hydrometer 
scale to sp gr, and a viscosity-tempera- 
ture chart for fuel oils. 


Petroleum Products Standards 
The American Society for Testing 
Materials, 1916 Race St., Philadelphia 
3, Pa., has issued its latest compila- 
tion of standards on petroleum prod- 
ucts and lubricants, bringing together 
in compact form most of the ASTM 


standards, test methods, and specifica- 


_ tions used in this field. This edition 


gives 135 standards, including 119 
test methods. 

Groups of standards cover broad 
classifications of petroleum products 
including crude petroleum; petroleum 
solvents; diesel fuels; distillate bur- 
ner fuels; lubricating oils; turbine 
oils; electrical insulating oils; plant 
spray oils and petroleum sulfonates; 
and lubricating greases. 

New material contains tentative spe- 
cifications and test methods for: vac- 
uum distillation of liquid and semi- 
solid asphaltic materials to obtain 
residue of specified penetration; re- 
agent water; farm tractor fuels; analy- 
sis of calcium and barium petroleum 
sulfonates; measurement of density and 
sp gr of liquids by Bingham Pycno- 
meter; measurement of refractive in 
dex and refractive dispersion of hy- 
drocarbon liquids; calibrating upright 
tanks; and ASTM-IP petroleum mea- 
surement tables. 
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Matching Batteries .... 


(Continued {rom page 537) 


\ctually, such a statement can only be true for a partic- 


ular discharge rate. Reduction in capacity for high dis- 


charge rates as encountered in cranking is much greater 
than at low rates such as the 6- or 8-hr rate. Since the bat- 
tery must be capable of cranking the engine for a specified 
time at the given low temperature, it is more convenient 
to express relative capacity at low temperature as a per- 
centage of current that can be obtained for the same time 
to the same final voltage. 

A battery used for cranking is required to furnish a 
certain current for a given time or duty cycle without 
voltage dropping below a specified minimum. This limit- 
ing voltage is determined by starting motor characteristics 
and required cranking speed. Additional battery capacity 
available at a voltage less than the limiting voltage is of 
little or no value. 

Current available for low-temperature cranking when 
expressed as a percentage of cranking current available 
at 77°F, varies according to the amount of current, duty 
cycle, type of battery, and the limiting voltage. Therefore, 
no general statement concerning relative capacity at some 
low temperature as compared to capacity at 77°F can be 
made. 

For example, the percentage of current available at 0°F 
for 144 min to a voltage of 1.5 v per cent may vary as 
much as 38 to 53 per cent, depending upon the battery 
design and type. On the other hand, if a final voltage of 
1.0 v per cell is considered for the same time and tempera- 
ture, percentage of the 77°F current may vary from 41 to 
63 per cent, again depending upon battery design. 

As a general rule, the batteries giving higher currents at 
low temperatures will be less durable and will therefore 
have shorter service life than batteries showing a greater 
reduction in capacity. 

It is also true that a battery designed to deliver high 
maximum currents at relatively high voltages will gen- 
erally include features which do not contribute to a high 
degree of durability and ease of maintenance. 

As the size of the engine is increased, there is a tendency 
toward the application of more durable cranking batteries, 
even though this means sacrificing some high rate capacity. 
In accordance with this trend, we find that many of the 
smaller engines are cranked with 3- or 6-cell automobile 
type batteries, particularly when space and weight limita- 
tions exist. 

For the intermediate engine sizes, it is common to use 
6 to 12 cells of “heavy duty” engine cranking batteries 
with thicker plates and separation. For the lerger elec- 
trically started diesels, such as engines in marine service, 
diesel-electric locomotives and engine generator sets, bat- 
teries of 12 to 64 cells, combining durability and long life 
with moderate high rate capacity, are commonly used. 
Cells of this type include the Exide-Ironclad. in which 
the active material is enclosed in slotted tubes. The pasted 
plate cells employ multiple insulation with thicker plates 


and heavier grids than are used with automotive type cells. 
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TAKE A TIP FROM THE LEADERS 


In The Diesel Field 
INSTALL VIKING PUMPS 


FIG 12—Gear Drive Unit 


The use of Viking Rotary Pumps by many of the leaders 
in the Diesel engine field is your assurance of dependable, 
efficient pumping. 

FOR THE JOB REQUIRING: 


Fast, self priming—Capacities from 2 to 1050 gpm—Smooth, 
even flow—Pressures to 200 psi—Handling Diesel fuel, lube oil 
or cooling water 


AN HONORED NAME 
| 


- there you will find Vikings specified 
and successfully used. 


Ask for folder 53SD today. It's 
your tip for good, efficient pump- 
IN PUMPING img. 


Pump Company 


Cedar Falls, lowa 


Champion 


Performers 


93.8 KVA, 900 RPM, A.C Genera 


tor with Direct Cennected Exciter 


200 KW. 900 RPM. Protected, Two 
Bearing DC. Generator 


A. ¢c. AND D. Cc. GENERATORS. For the greal- 
est exhibition of quality and service use performance 
proved Columbia A.C. and D.C, Generators. Available 
for coupled service, belt drive, single or two tearing. 
A. C. Generators: 6144 to LOOOKVA 
D. C. Generators and Exciters: 2 to 300 KW 


Write for descriptive literature. Our engineers 
will be glad to review your requirements 
Protected Territories Available to Qualified Sales Lengineers. 


COLUMBIA ELECTRIC MFG. CO. 


4537 HAMILTON AVE CLEVELAND 14 OHIO 











Mack Introduces Tilting COE Models 


Two new cab-over-engine tractors, 
designed especially for over-the-road 
hauling, were recently announced by 


Mack Trucks, Ine. 


ture of both new 


An outstanding fea- 
models is the full- 
tilt 3-man cab. 

Designated as models H60T and 
HOLT, new tractors differ 
only in their respective power plants. 
The H60T is powered by a Mack 


‘yr’ . . 
Thermodyne gasoline engine produc- 


these two 


ing 170 hp at 2800 rpm. Motive power 
for the H61T is furnished by a Mack 


Thermodyne diesel with a rating of 


Southern Pacific Radio-Equips 
155-Mile Portion of Line 

The Southern Pacific Railroad re- 
cently ordered several railroad radio 
installations 


Motorola, Inc. to 
be used to radio-equip a 155-mile por- 
tion of the system extending from 
Sacramento, Cal., to Sparks, Nev., 
over the Sierra Nevada Mountains 
through Donner Pass. 


from 


Radio wayside stations are to be 
installed at Colfax, Emigrant Gap, 
Norden and Truckee, Cal. These sta- 
tions may be selected and controlled 
by the Sacramento dispatcher as well 
as the local operators. If the wire 
communication lines in this territory 
should temporarily be lost, they may 
be supplanted by radio relay until 
restored. The railway now has ap- 
proximately 750 railroad radios in 
use. 


84 


170 hp at 2100 rpm. For those opera- 
tions demanding greater hp than is 
provided with the Mack diesel. the 
H61T has the Cummins NHB diesel 
as an option. 

In addition to reduction in chassis 
weight, the tractors are designed to 
35-ft stil] 


within a overall 


trailers and 
45-ft 


length limit. Weight saving has been 


accommodate 
remain well 
achieved through revision of design 
and liberal use of lighter materials 
without sacrificing strength or dura- 
bility. 


More Budds for B&O and NYC 


The Baltimore and Ohio Railroad 
and the New York Central System 
have recently placed orders for more 
self-propelled rail diesel cars from 
the Budd Company. 

For the B&O, three Budd cars are 
on order to take the place of steam 
equipment now used on 14 commuter 
between Pittsburgh and Ver- 
sailles, Pa. Eleven new Budd sleeping 
cars with duplex-type roomettes, the 
first of their kind on B&O rails, will 
be placed in service between Washing- 
ton, D. C. and the West. 

High-speed “Beeliner” service pro- 
vided by the newly developed self- 
propelled Budds has been established 
by New York Central between Water- 
town and Utica, N. Y. This is the 
19th to be put into operation by the 
road in the past two years. 


runs 


Battery AD-X2 Additive OK'd 
Substantiation of claims made by 
the manufacturer for Battery AD-X2, 
a life-prolonging additive for lead-acid 
storage batteries, was recently an- 
nounced by Senator John Sparkman, 
chairman of the Senate Small Business 
The 


struggle 


Committee. announcement cli- 


maxes a which 
1948 


Standards reported all additives con- 


began in 
when the National Bureau of 
taining sodium and magnesium sul- 
fates to be “worthless”. 

The Bureau persisted in its blanket 
condemnation despite proof that Bat- 
tery AD-X2 contains brace elements 
which inhibit the shedding normally 
created by sodium and magnesium sul- 
fates, and despite various favorable 
test reports. 

Unable to gain a favorable hearing 
with NBS, Jess M. Ritchie, president 
of Pioneers, Inc., manufacturer of 
the additive, appealed to the Senate 
Committee for aid. With the help of 
Senators Nixon and Knowland, Ritchie 
obtained a hearing which resulted in 
Massachusetts Institute of Technology 
tests and the Committee’s announce- 
ment. 

Confirmation of Ritchie’s claims for 
his product is indicated in a summary 
prepared by chemistry professor Keith 
J. Laidler of the Catholic University 
of America, consultant to the Commit- 
tee. Dr. Laidler states that tests show 
Battery AD-X2 will: (a) reduce harm- 
ful effects of sulfation and extend life 
expectancy of mechanically-sound lead 
(b) encourage re- 
deposition of shed materials; (c) de- 
crease (d) increase 
speed of charging and normally in- 
crease capacity of mechanically-sound 
sulfated batteries; and (e) protect 
stored batteries for longer periods 
against destruction by sulfation. 

A full text of this report is included 
in the Senate Small Business Com- 
mittee release SSB No. 109. Copies 
may be obtained by writing the Com- 
mittee, 131 Indiana Ave., N. W., 
Washington, D. C. 


storage batteries; 


loss of water; 
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Steelmaking Goes South, West 

The 
has spread out geographically at the 
same that it has 


nation’s basic industry, steel, 


time increased its 
productive capacity by 27 million tons 
annually. Since the big expansion got 
underway in 1940, Tennessee, Oregon, 
and Ltah, where there was no produc- 
tion a decade ago, now have a 1,748,- 
00U-ton capacity. The West, which had 
a population growth of over 60 per 
cent in 1940-52, has had an increase in 
steel capacity of 197 per cent. In the 
same period, the South expanded its 
facilities 69 per cent. 

However, the  Pittsburgh-Youngs- 
town area is still the leader. Although 
its capacity increase by percentage 
was lower than any other region, its 
actual tonnage increase was greatest. 
During the area’s population growth 
in the “40s, steel production increased 
11 times as much. 


The 


117.5 million tons a year of ingots and 


new steelmaking capacity of 
steel for castings at the beginning of 
this year is equivalent to almost 34 of 
a ton for everyone in the country. 
Exact figure for over 158 million pop- 
ulation is 1483 lb per capita. This is 
an increase of about 100 lb in the last 
year for each person. Increase since 
the beginning of 1940 has been 246 
lb, based on comparison of population 
and then. 

Indicated steel 


products, based upon new raw steel 


how 
output of finished 
capacity, would provide in 1 yr all 
the finished steel shipped by steel com- 
panies for direct military purposes dur- 
ing the last 12 yr as well as all steel 
provided for the peace-time economy 
in 1946 and an additional 8 million 
ton for other purposes, representing 


20 


88 million ton of finished steel. 
Eutectic Opens 1953 Competition 
New rules have been announced for 
the $2000 prize competition for “Con- 
tributions to the Science and Art of 
Welding, Brazing 
by Eutectic Welding Al- 
loys Corp., Flushing, N. Y. Additional 


‘Non-Fusion’ 


Soldering”, 


emphasis in the 1953 competition has 
been placed on papers of more tech- 
scheduled cash 
awards have been revised to provide 
that 


nical nature and 


greater reward for entries in 


category. 


and | 


C&NW RR Orders 101 Diesels 


Chic ago & North Western Railway 
announces it has placed orders for 
101 diesel locomotive units at an ag 
gregate cost of more than $6 million 
To finance a portion of the cost. it 
is offering for sale an issue of $8400. 
OOO equipment trust certificates to be 
secured by equipment (mostly diesel) 
costing $11,202,220. 

The orders include 92 units for the 
parent company and nine for its sub- 
Minneapolis & 


sidiarv: Chicago. 


Ly ‘hel al \ kk stors | lec 
tro-Motive Div. will supply 67 units: 


Omaha Railway 


American Locomotive Co.. 15 units: 


Fairbanks, Morse & Co.. 


Baldwin-Lima-Hamilton 


L4 units: and 
live 


later 


( orp 


units, Deliveries are expected 


this year. 


Study Underground Corrosion 
Of Galvanized Steel Pipe 


A study of underground corrosion 


of hot-dipped galvanized steel pipe 


has recently been ¢ ompleted by the 
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This Fairbanks-Morse DIESEL ENGINE supplies over 
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power from the engine to the driven unit. Let ROCKFORD 


clutch engineers help with your power transmission control 
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National Bureau of Standards. Results 
show that galvanized steel having 3 oz 
of zine per sq ft of exposed surface 
corrosion in 
bare 


steel, Present study was an outgrowth 


is highly resistant to 


many soils very corrosive to 
of earlier exposure tests. 

For the study, short lengths of both 
galvanized and uncoated steel pipe, 
and also plates of zinc, were buried 
at 15 sites for periods up to 13 years. 
Test sites were widely separated and 
wide soil 


represented a range of 


properties. After each of five periods 


fee 
The World’s largest manufacturers 


of Fuel Injection Equipment 


For Diesel Engines 





of exposure, specimens were removed 


and returned to the 


laboratories. 
Determinations were made of weight 
loss, depth of deepest pits, and per- 
centage of area of galvanized speci- 
mens on which coating remained. It 
was discovered that a large part of 
the zinc applied to the steel pipe had 
been converted into alloys of zinc and 
iron. The zinc coating provided good 
protection in most of the soils, it was 
found. 

steel 
pipe was perforated by corrosion after 


In one soil in which bare 


ty 
mT 
—if 

—— 


pmrEel, , 


Ms 


ip 


CAV, DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, TENTH AVENUE, NEW YORK 19, RLY. 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND 7, OHIO 


@ 174-48! 


exposure for only a few years, the 
coatings on the galvanized  speci- 
mens remained perfectly continuous 
throughout the entire 13-yr period. 
In only two of the 15 soils, both or- 
ganic, was the zine coating found to 
be of negligible protective value. 

An interesting finding was the high 
corrosion resistance the galvanized 
specimens continued to show in most 
of the soils after the outer zinc coat- 
ing, and even after the zinc-iron alloy 
layer, had entirely corroded away. 
This protection is tentatively attrib- 
uted, by the Bureau, to an inorganic 
coating (probably silicious) believed 
to have been deposited by galvanic 
action between the outer zinc coating 
and the underlying steel or alloy layer. 
The explanation is based partly on 
unpublished studies, indicating that 
the zinc-iron does not 
steel (cathodic- 
ally), and that the alloy is no more 


layer 


alloy 
protect sacrificially 
resistant than steel to soil corrosion. 

Analysis of the data shows that 
minimum weight of zinc coating re- 
quired to protect steel for a minimum 
of 10 years, depends on the nature of 
the soil In the study, 
a 2-0z coating gave protection in inor- 


environment. 


ganic oxidizing soils, but for inor- 
ganic moderately reducing soil a 3-oz 
coating was required. Highly reducing 
soils, both organic and inorganic, re- 
quire heavier coating than 3 oz per 
sq ft. 

The study concludes that in order 
to obtain maximum life from galvan- 
ized pipe, in practice, it is necessary 
either to construct the entire piping 
system of galvanized pipe, or else 
to electrically insulate the galvanized 
sections from pipe of other metals. 
Otherwise the zinc coating will be 
removed by galvanic action. 


Ductile Iron Production Up 

It is reported that the production 
of ductile iron, used for crankshafts 
and many internal combustion engine 
parts, reached between 80,000 and 
100,000 melt tons in 1952, an increase 
of 50 to 100 per cent over 1951. 

The cast iron will be one of the 
features of the display by the Inter- 
national Nickel Co., Inc. at the Wes- 
tern Metals Exposition in Los Angeles, 
this month. 
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Pakistan Rail Plan Underway 

(An integrated program of rehabili- 
tation, improvement, and moderniza- 
tion of Pakistan’s railways, of the 
highest priority in the development 
plans of the Pakistan government, is 
The pro- 


gram consists of replacement of obso- 


being put into operation. 


lete and worn-out locomotives and roll- 
ing stock, and rehabilitation of track. 

Twenty-three diesel-electric locomo- 
tives, 25 oil-burning locomotives, 45 
modern carriages, and 1666 freight 


cars have arrived on 


order in the 
country, and orders have been placed 
for 19 and 40 


gauge diesel-electric locomotives, 235 


6000 


broad gauge meter 


modern about 


carriages, and 
freight cars. 
Concerning the 


railroad 


rehabilitation of 
track, in the financial year 
of 1951-52 alone, a sum of approxi- 
mately $14 million was sanctioned for 
the Northwestern Railway and Eastern 
Bengal Railways. Completion of the 
program will result in improved rail 
transport. of primary importance to 
Pakistan's economic development, stim- 
ulating production generally and_ in- 
creasing exports. 


Workman’s Compensation Rates 
Studied for Automotive Shops 

An interesting study made by the 
Automotive Wholesalers’ Assn. of Ala- 
bama of Workman’s Compensation In- 
surance, as related to that state, was 
revealed recently by the Automotive 
Engine Rebuilders Assn. 

It was found that, in Alabama, auto- 
motive machine shops are classified 
at a rate of $1.30, whereas car dealers 
enjoy a rate of $.57 and public gar- 
ages a rate of $.69. In essence, the 
automotive shop is the same as an 
automobile engine manufacturer who 
has a rate of $.38; however, the shop 
operator pays a rate more than four 
times as high as the manufacturer. 
to a classification chart 


AWAA indicates tnat all 


states do not show as great a difference 


Referens e 


made by the 


as Alabama in the various classifica- 
Two AERA 


into classifications and rates in their 


tions. members checked 
states and obtained a lower rate. Some 
attention to safety aspects. perhaps. 
might also be of help in reducing rate 


scales in automotive shops. 


New Roller Bearings Team 

A new team to produce roller bear- 
ings for freight cars has been formed 
by Franklin Railway Supply Co., New 
York, and the Bower Roller Bearing 
Detroit. Under the 
Franklin’s subsidiary, Franklin Balmar 


Co., agreement 


Corp., Baltimore, will 
and sell freight car journal boxes in- 


corporating Bower roller bearings. 


Three major factors are behind the 


railroads’ movement toward standard- 


ization on roller bearings, according 


BRI 


ON STATIONARY - TRANSPORT - MARINE 


DIESELS PAY OFF BIG.. 


... BECAUSE THEY KEEP 
LUBE OIL CLEAN—PHYSICALLY AND CHEMICALLY! 


100% BRIGGS 


manufacture 


to the Franklin company: the desire 
to take maximum advantage of diesel- 
electric motive power; the elimination 
of hot and the 


maintenance 


boxes: reduction of 


costs. 


AERA 1953 Convention Set 


The 3lst annual convention of the 
Automotive Engine Rebuilders Associ- 
ation will be held at the Netherland 
Plaza Hotel in Cincinnati, Ohio, May 
1-6, 1953. New developments and in- 


dustrial trends will be discussed. 
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The Transcontinental Gas Pipe Line Station at Ellicott City, 
Maryland, is one of many installations 100°. Briggs equipped. 
Yes, actually, wherever diesel or gas engines are used, operating 
men have proved over the years that Briggs Oil Clarifiers are 


superior—keep lube oil clean at less cost 
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Socony-Vacuum Licenses capacity of about half a million bbl basic processes evolved for this pro- 
Catalytic Cracking Units a day, 21 are already in operation. duction. One is the liquefaction by 
Secony-Vacuum O8 Co. Inc. in The first unit went into operation in direct hydrogenation of finely ground 
ventor and licensor of the Air-Lift October 1950 at the Beaumont, Texas coal, applicable to high-grade coals. 
Thermofor Catalytic Cracking (TCC) refinery of Magnolia Petroleum Co., The other is applicable to low-grade 
process, reports that Air-Lift units are southwest afhliate of Socony-Vacuum. coals, of which the country has al- 
new scheduled for constrection on Che 40th will be in Turkey. most unlimited reserves, known as 
every continent of the world. There the Fischer-Thorpe process. 
for North America: 11 for Oil from Coal in South Africa Sasol’s objec tive is to produce gaso- 
Europe; and one each for South Amer- The South African Coal. Oil and line and diesel oil at a low price. 
ica, Africa, Asia, and Australia. Gas Corp., known as Sasol, is currently With the increase in the gasoline eat 
The company points out that of these engaged in a project to extract oil in the country, mewenes, ‘ oh 
WM) units, representing a combined from coal. Sasol is combining two expected that the corporation will do 
more than cope with the increase 
in the country’s need, year by year. 


By 1955. it is hoped that the enter- 


prise will be producing one-eighth of 
the country’s requirements in both 
gasoline and diesel oil. To meet pro- 


duction, it is estimated that the Sasol 


THE FINEST GENERATING AND ‘ggasi ian 
STARTING EQUIPMENT MADE! 


Diesel Operators Institute 


The University of Kansas is plan- 


ning to hold its third annual Diesel 

PPC - ; Ja . Operators Institute April 29-May 1, 
% c¢ | 1953. The program will feature speak- 

| ers from various fields of diesel en- 

“Teville gine operation and manufacture in 


addition to panel discussions on vital 
problems. 

Subjects being considered for this 
year's program are: use of additive 
lube oils and filtration; turbochargers, 
their construction function, and main- 
tenance; spark ignition; instrumenta- 
tion, including discussion of  indi- 
cators, pyrometers, and _ controls; 

: maintenance, preventive aspects, log 
L-N CRANKING MOTORS ‘ sheets, bearings, water treatment, and 
High torque, fast cranking speed guar- 
antee quick starts even with cold, stiff : 
engine. For 12 volt and 12-24 volt series- cooling. 
parallel systems. Also higher voltages. L-N ALTERNATORS 


For short runs, long idling, heavy . . : 
current needs, nothing eguals the Engineering Gains Foreseen 


L-N AC-DC Alternator System. 25 
to 35 amps idling! To 80 amps ; 
for 6 volt systems; to 175 amps five to ten years are likely to be faster 
for 12 volt. Also higher voltages. 


insurance; safety; and, vapor phase 


Now producing cranking motors, gener- 
ating systems, pump motors and special 
equipment for military engines. 


Engineering advances in the next 


than at any other period in history. 


For all the facts, write THE LEECE-NEVILLE COMPANY, Cleveland 14, Ohio This — predicted by Harry W. 
Distributors in principal cities...Service Stations everywhere Winne, vice president of engineering 


of the General Electric Co.. in an en- 


oineering fo ecast issued at Sche 1eC- 
YOU CAN HEAVY-DUTY ELECTRIC EQUIPMENT aa 
FOR OVER 43 YEARS ee 


Mr. Winne saw two major problems 


—— a ; confronting industry: where to find 
> * *% oO? a wU oS e o ° 
rauce aus Guan -eeeaennay | more engineers, and how to get ma- 


te dll rerun > ; ‘ : : ; 
PASSENGER RAILROAD MARINE INDUSTRIAL ever-increasing stresses which design 


engineers would like to place on them. 


‘ite =o ™ De, | | terials which will stand up under the 
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He foresaw no real easing of the 
in the 


years immediately ahead, pointing out 


technical manpower situation 
that demands of the armed forces are 
likely to make bigger inroads on en- 
gineering supply. It is expected that 
by 1956, 62 per cent of that year’s 
engineering graduates will be tapped 
for military service, . 


Oil Hunt On in Alaska 

Secretary of the Interior Douglas 
McKay announced approval of a de- 
Phillips 


Petroleum Co. for discovery of oil 


velopment contract with 
in Alaska. The contract covers nearly 
one million acres of land in the Kalla- 
Yukataga area, adjacent to the Gulf 
of Alaska. Under the contract, Phillips 
will drill 12 exploratory wells over a 
10-yr period, six in one district and 
six in the other. 

The 


minimum of $1,200,000 for explor- 


company agreed to spend a 
atory work prior to June 30, 1956, and 
annually thereafter a sum equal to 40 
cents an acre as a minimum. It must 
drill two wells prior to that date. In 
July 1, 
1958, it must start drilling two more 
1959 and for 


well 


the following period until 
wells. Starting July 1, 
each of the 


must be 


next four years, a 


drilled in each of the two 


districts. 


Welding Opening New Fields 
Tool Engineers Told 

Mr. Rene D. Wasserman, president 
of the Eutectic Welding Alloys Corp., 
told the New York Chapter of the 
American Society of Tool I:ngineers 
recently that welding was opening new 


fields in the maintenance and design 


ever present \ fraction of an 
ounce of metal may destroy the effli- 
ciency of a machine tool weighing 
many tons. It has always seemed more 
logical to me to replace the worn metal 


instead of the whole machine . . .” 


Santa Fe Opens 
New Freight House 

The Santa Fe Railway officially 
opened its new freight house at 47th 
and Hamlin in Chicago recently. The 
freight house is the culmination of an 
improvement program for less than 


carload merchandise handling in the 
Chicago yards, started by Santa Fe 
approximately two years ago. 

In addition to 
freight house, the railway also has 


completing the 


opened a new general office building 
for its yard employees. A new diesel 
facility has been constructed for 
servicing yard and road service loco- 
motives on this eastern terminus of 
the road. 

First time to be built into a railroad 
freight station in the nation is the 


system which consists of a 


Towvevor 


REPOWERED 


and REJUVENATED with 


THEY EASE YOU THROUGH THE TOUGH ONES 


Eliminate Costly Repairs— 
Replacements and Down Time 


a ee _ . » fa Oe ° sa 
of machine tools. During the last 25 Insure ‘like-new’ performance by repowering your industrial 


equipment with the world famous S-N heavy duty, herringbone 
Reduction Gears. Hundreds of S-N installations in construction 
equipment are being used to transmit the full power from engine 
to load smoothly, quietly . . . at the most economical speed of 
the driven equipment. They're built to lick the grueling, extra 
tough continuous assignments! 


years, he stated, welding has made 
more progress than in the previous 
5000 years of its history. It has grad- 
uated into an industry where previous- 


ly it had been a craft. S-N Reduction Gears are available in a broad range of reduction 
ratios — of 1.5:1 up to 4.1 and from 50 to 900 H.P. Why not take 
advantage of the nearly half century of S-N transmission ex- 
perience? Let S-N engineers specify the best unit for maximum 
performance on your equipment. 


SNOW-NABSTEDT 


He gave examples, taken from case 
histories, where the new chamfering 
and cutting electrodes had supplanted 
grinding and milling operations. Con- 
ventional designs changed to all welded 
had 


saved metal, reduced weight, cut labor 


assemblies simplified casting. 

CSaaresmisaione 

FOR NEARLY HALF ACCENTURY 
INDUSTRIAL DIVISION 


THE SNOW-NABSTEDT GEAR CORP., HAMDEN, CONN 


costs and proved to be immeasurably 
superior, he declared. 
“Wear,” he said, “is an evil that is 
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Manzel lubricates Worthington Diesel 
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Insure many years of economical, trouble-free service from 
all types of machinery with Manzel Force Feed Lubrication. 
Adaptable to numerous difficult oiling problems, “Manzel’s” 
can be engineered to your requirements. Experienced rep- 
resentatives throughout the country. 
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roller-type chain installed in the floor 
of the station platform. Built into the 
chain are catch devices that couple 
to a pin which drops from the bed of 
the four-wheel truck into slot open- 
ings on the platform. The entire sys- 
tem has a capacity of 500 four-wheel 
trucks. The roller chain moves at a 
vaNable speed of 110 to 160 fpm and 
is controlled by a foot pedal. 

The Towveyor operates on two 
separate circuits; one serves the out- 
bound tracks and the other the in- 
bound tracks. 


GM Institute Expands 

General Motors Corporation an- 
nounces expansion of its Institute 
which will add approximately 40 per 
cent to classroom, laboratory, and 
general service areas. As a result of 
the expansion, enrollment will be in- 
creased to 2000 in 1954, 

Applications to the Institute are 
made by high school graduates who 
apply for an appointment by one of 
the GM divisions. The student divides 
his time between the plant and the 
Institute over a 4-yr period, He is 
then employed full-time in his appoint- 
ing plant for 1 yr, working on a 
special project in his field. Upon com- 
pletion, he is eligible to receive his 
saccalaureate degree in Mechanical 
Engineering, Industrial Engineering, 


or Business Administration. 


Welding Exposition for South 

An all-welding exposition, sponsored 
by the American Welding Society, 
will be held June 16-19, 1953 at 
Housten, Texas in conjunction with 
the society's Spring Technical Meet- 
ing, to give the South and Southwest 
an opportunity to see demonstrations 


| of the latest technical developments in 
| welding and allied processes. Major 
| companies of the welding industry will 
| exhibit equipment and processes. 


Air-Maze Moves to New Plant 


Air-Maze Corp., manufacturer of 
air and liquid filters, recently an- 
nounced the opening of its new plant 
and general offices at 25000 Miles Rd., 
Cleveland 28, Ohio. It is located on 
30 acres of ground and the plant has 
over 150,000 sq ft of floor space, 
built at a cost of $11 million. 
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Socony in Saskatchewan Deal 

Announcement has been made of 
one of the largest land deals eve 
reached between two companies in the 
Saskatchewan oil field. In a joint state- 
ment, Sohio Petroleum Co. and 
Socony-Vacuum Exploration Co. re 
leased terms of the arrangement which 
involves about 5,400,000 net acres 
of land and expenditures exceeding 
$10 million. 

Socony becomes the operator on 
Sohio-held crown acreage and will 
carry out a 3-yr program of explora- 
tion, earning an undivided 50 per cent 
interest. The expenditures under the 
terms are for exploration only and 
would increase in the event of an oil 


disé overy. 


Fork-Lift Trucks on Tour 

The Yale & Towne Mfg. Co.. 
Philadelphia, is currently running a 
25,000-mi materials handling tour 
across the continent designed to show 
manufacturers how to cut costs and 
solve labor shortage problems by use 


of fork lift trucks and hoists. 


Conveyor Institute 

The University of Illinois’ Depart 
ment of Mechanical Engineering will 
conduct a Conveyor Institute in co- 
operation with the Conveyor Equip- 
ment Manufacturers Assn. on April 
14-16. Purpose of the Institute is to 
acquaint. conveyor users with latest 
engineering developments and_practi- 
cal methods of solving conveyor prob- 


lems. 


New GM Castings Plant 


Contract for construction of a new 
plant at Jones Mills, Ark. for the 
Fabricast Div. of General Motors 
Corp. has been awarded the Baldwin 
Co. of Little Rock. It is contemplated 
that the new aluminum foundry will 
be ready by August. 

The new facilities will supplement 
the division’s production in Bedford 
in the making of permanent mold 
aluminum castings, many of them of 
the highly intricate type used in 
torque converter transmissions. A por- 
tion of the plant’s production will be 


used for defense purposes. 





EXCEL-SO 


How much of your engine main- 
tenance bill is due to repair of 
breakdowns that could have 
been avoided—if you'd had 
advance warning? 


At a fraction of that cost, Alnor 
Exhaust Pyrometers offer you a 
constant check of engine per- 
formance—advance warning of 


Cylinder Overload 
Scaled Jackets 
Detonation 


Preignition 
Clogged Ports 
Faulty Injection 


> MICRON 


FILTERS 


for 


DIESEL 
FUEL 


Designed to remove dirt (down to 5 microns) from diesel fuel 


Get the best from your diesel— 
minimum fuel consumption pet 
horsepower and long service un- 
interrupted by foreseeable break- 
downs. Get constant protection 
of your engine, cylinder by cylin- 
der, with an Alnor engineered 
Exhaust Pyrometer System. 








Get Full information — Quickly! 
Your nearby Alnor Diesel 
saaiaieal specialist is conveniently listed 


of this mictoscepic rouge lengthens the life of diese} engines, pumps, in the classified directory Ask 


meters, valves, and fittings. They ar compact in size and are built for him to help you select the 


operating pressures from 0-2500 psi. EXCEL-SO Filters can be built to any 


code requirement, API-ASME, ASME or state codes for unfired pressure 


Pyrometer and thermocouple 
assembly designed for your en- 
gine. Or send for Bulletin 4361 
with complete details of the full 
Alnor line of Pyrometers. 


vessels. They also meet requirements of JAN or MIL specifications Avail- 
able in capacities from 10-2000 G.P.M. Many now in use by leading 
railroads. Special “Throwaway” Plastic Filter Bundle available on request 
Write for Bulletin FO-52 


ILLINOIS TESTING 
LABORATORIES, INC. 
Room 507, 420 N. La Salle St., 
Chicago 10, Illinois 


WARNER LEWIS COMPANY 


BOX 3096 e TULSA, OKLAHOMA 
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KSM Products Builds New Plant 
KSM Products, Inc., studwelding 


equipment concern, has recently 
moved into its new plant located on 
the outskirts of Merchantville, New 
Jersey. The facilities, in addition to 
being used to handle increased vol- 
ume, will also be used for an ex- 
panded program of product develop- 


ment. 


GM Motorama On Tour 


General Motors Corp. announces 
that its Motorama of 1953. which 
closed at New York’s Waldorf-Astoria, 
is touring six major cities from coast 
to coast. The tour opened Feb. 12 at 
Miami, Fla. The rest of the itinerary 
includes Chicago. Los Angeles, San 
Francisco, Dallas, and Kansas City. 


New Burlington Distributor 

The Burlington Instrument Co., 
Burlington, Lowa, announces the ap- 
pointment of the Young & Myers Co., 
Kansas City. Mo. and St. Louis Mo. 
to represent it in the states of Kansas, 


Missouri. and Southern [linois. 


Bridgeport Chain Changes Name 

The Bridgeport Chain & Mfg. Co.. 
Bridgeport, Conn., announces that its 
name has been changed to The Round 
Bridgeport Chain & Mfg. Co., in keep- 
ing with a policy to identify individual 
companies in the Round Chain group. 


Organizational News 


Griffin Appoints 2 Dealers 

Griffin Equipment Corp., regiona 
GM distributor in New York, an- 
nounces appointment of two factory- 
approved dealers for New Jersey, of- 
fering complete sales, service, and 
parts facilities for industrial equip 
ment powered by GM series 7] diesels. 

KE. H. Klievenstein Co., Ridgefield, 
will have exclusive selling rights in 
Bergen, Passaic, and Hudson Coun- 
ties. Diesel Engineering & Equipment 
Co., Fords, will have exclusive rights 
in Monmouth and Middlesex Coun- 
ties. Both offer GM = diesel engines 
(30 to 645 hp) and generator sets (15 
to 200 kw). Also offered is the Hal- 


lett diesel line in low hp range, diesel 
engines 5 to 18 hp and generator sets, 
21% to 10 kw. 


Columbia Elects Manager 
Columbia Electric Mfg. Co. of 

Cleveland, Ohio, announces the ap- 

pointment of Homer W. Sussman to 


the post of general sales manager. 


H. W. Sussman 


Mr. Sussman joined the company 
in 1935 as a student engineer and has 
held various positions in the engineer- 
ing and sales departments. In his new 
position he assumes responsibility for 
an expanded sales program covering 
the company’s line of electrical préd- 


ucts. 





“AMOT" 
THERMOSTAT 


“Performance without trouble” is 
the reason more engine manu- 
facturers, pipe lines, power plants, 
oil companies and shipyards are 
using AMOT as standard for 
automatic engine water and oil 
temperature AMOT 


thermostats offer the following 
a ‘ aj advantages: 


. Large capacity combined with light weight. 


control. 








. Excellent reliability even under extreme shocks and vibration. 
. No external bulbs or tubing to break and cause trouble. 


. Temperature is fixed and cannot be tampered with by 
operator. 


. Holds close regulation and is not sensitive to pressure. 


6. Operating forces are very large and with no packing glands 
there is no chance of valve ever sticking or becoming 
inoperative. 


. Because of its simple and rugged construction, practically no 
maintenance is ever required, 


. Has positive 3-way valve action in which full pump capacity 
flows through the engine at all times. 


. Compact in size and will operate in any position, which 
facilitates piping. 


10. Available in pipe sizes up to 6” for all types of gas and 
diesel engines. 


Write for catalog and name of your nearest AMOT 
representative. 


AMERICAN MOTORS CO., RICHMOND 5, CALIF. 











For Every 
GM DIESEL 


New 48 Page Guide 


Packed with Time- 
Saving, Money-Saving 
Kent-Moore Special 
Service Tools 


Now availabie. Kent-Moore’s comprehensive new GM ) , 


Diesel Service Tool Guide. Describes and illustrates 
more, than 300 special tools, developed expressly to 
meet the essential maintenance requirements of your 
GM Diesel engine applications. Tools that will save you n 
money, time, and labor. Send for your copy of this if 


2 | 


Guide today! It's FREE! 
KENT-MOORE ORGANIZATION, INC. [KM] 
M 


and Manufacturers of 
Special Service Tools and Equipment 
5-105 GENERAL MOTORS BLDG. © DETROIT 2, MICHIGAN 


March, 1953 











TUTHILL 


MODEL L PUMPS 
ARE PERFORMANCE-PROVED 


TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Ill. 


Canad an Affiliate: Ingersoll Machine & Tool Company, Ltd 


Buckeye Brass Reorganizes 


Reorganization of the 52-year-old 
Buckeve Brass and Mfg. Co. of Cleve- 
land. Ohio was recently announced. 

Don F. Shook Otto G. 
Gunde] as president. Leon Disinger, 
who with the 


continue 


succeeds 


has been associated 


) 


company for 25 years will 


as vice president and general plant 
Alan S. Dale. formerly vice 


Randall 


been ap- 


manager. 
president 
Graphite Bearings Co.. has 
pointed 


and director of 


vice president and general 


sales manager. 


Perry Executives Named 


Formation of The Perry Co., manu- 
facturers of the Perry cooling system 
filter. as a wholly-owned subsidiary of 
the R. M. 
been announced. 


M. M. 


filter, was named president and gen- 


Hollingshead Corp.. has 
Perry. who developed the 


eral manager of the new firm, which 
succeeds the Perry Filter Div. of the 
Spark-O-Liner Corp. J. A. Vettel, for- 
mer manager of the 


sales division. 


VALVES 


KIENE VALVES are designed to 
give good service under most severe 
conditions, WILL NOT BLOW 
OPEN, as valve opens against pres- 
sure. The KIENE VALVE HAS 
EFFECTIVE GAS SEAL when 
opened or closed, without use of 
packing or glands. 


The KIENE VALVE is SMALL AND RUGGED, 414" 


in length and requiring only 3! 4” 


circle of space for at- 


tachment. Has been operated at pressures up to 10,000 
psi. ALL KIENE VALVES have standard indicator plug 
and wing nut connection. Regularly furnished with male 

" NPT engine connection, Other threads furnished on 


order. 
engines. 


Special 


adaptions for 


most Diesel locomotive 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE 


Ingersoll, Ontario, Canada 


will join him in the same capacity and 
also serve as a vice president. Other 
were W. H. Lukens, 

hoard: J. Laputka. 


and P. Jones. secretary. 


officials named 
chairman of the 


treasurer: 


Roots-Connersville Posts 


Div. of 


announces 


Roots-( sonnersy ille Blower 


Dresser Industries. Ine.. 
the promotion of Ek. P. Roudebush to 
vice president and works manager, and 
D. A. 
charge of sales. 

Mr. in charge 


of all manufacturing activities at the 


Johann to vice president in 


Roudebush will be 


Connersville and Delaware plants. He 


joined the parent company in 1944 as 


D. A 


Johann 


E. P. Roudebush 
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FRANKLIN PARK, ILLINOIS 


director of — industrial 
alter gaining 


the field. He came to 
ville in 1950) as 


engineering, 
varied experience in 
Roots-Conners 
assistant to the vice 
president in charge of manufacturing 
and has been works since 
L951, 
Mr. D. 
of all sales and advertising activities 


of the 


ganization in 


nanager 
A. Johann will be in charge 
joined the or 


of the 


having 


company He 
1946 as manager 
otlice. after 


experience itt 


Chic ago district 


eained sales electrical 


ind so mechanical equipment. Since 
1951. he has been general sales man- 


ager, 


Hyster Manager Appointed 
The appointment of J. W 


as assistant sales manager of 
truck 


nounced by the 


Morgan 
astern 
sales has been an 
Hyster Co. 


Mr. Morgan has been with the com- 


industrial 


pany for over seven years. In the past 
field as a 


new 


been in the 
In his 
he will make his headquarters in the 
Danville, Hl, plant. 


vear he has 


district: manager. position 
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GM Diesel Official Dies 

Vernon Wi Genn., general sales man- 
Detroit Diesel Div. of 
General Motors Corp., died recently 
after 


aye! of the 


returning from a vacation. He 


was 59 years old. 


Mr. 


joined 


Genn, a Illinois 
1920 as 
of Hyatt Roller 
Div. In 1927, he 
became sales promotion manager for 
the Chevrolet Div., 1928 


until 1941, he served in various coun- 


native of 
General Motors in 
assistant manager 
Bearings lLastern 


and from 


tries for the Overseas 
Div. 


ager in 


Operations 
He became general sales | man- 


LOAL. 





Double Seal Names Manager 
Double Ring Co. of Fort 


Worth, Texas, announces the promo- 


Seal 


tion of Francis L. Schmale to general 


sales manager from the position of 
assistant sales manager. Mr. Schmale 
joined the company in 1947 after five 


years in the Air Force. 


Rotary Geared 
Pumps 


WITH 
INTEGRAL 


Morris Evans 


Cooper-Bessemer Texas Post 


Cooper-Bessemer announces the ap- 
pointment of Morris Evans to its re- 
gional office at Texas. He 
work Robert 


Dale, branch manager, devoting his 


Houston, 


will under direction of 
efforts to engineering compressor in- 
stallations for refinery operations. 
Since his employ with the com- 
pany, Mr. Evans has been undergoing 
intensive factory training at various 
plants with special attention to com- 
pressor operations in refinery work. 
For the present he will concentrate 
his field activities to the southeastern 


sector of Texas. 


Marion Sales Representatives 


Marion Power Shovel Co. announces 


appointment of two new sales repre- 
tatives, William B. McCausland to the 
company’s district office in New York 
City, Staker to the 


northwestern Ohio territory. 


and Ek. Edward 
Mr. McCausland was formerly as- 
with the J. D. Adams Mfg. 
district manager in 
the New England area. Mr. Staker has 
Marion 1951 as a 


erection engineer. 


sociated 
Co., serving as 
since 


been with 


service and 





Thomas Vice President Dies 


Henry J. Sandblade, consulting en- 
gineer and vice president of the Thom- 
as Flexible Coupling Co., died sud- 
denly of a heart attack. 

Mr. Sandblade had been connected 
with the company for the past 32 years 
and was on a business trip represent- 
ing the company at the start of opera- 
tions of new mining equipment in 
Colorado and 


when he was stricken 


died immediately. 


/ “STANDARD” 


CARD-DRAWING 
INDICATOR 


Prote 


ctive Engine 


Maintenance 


re’ 


FLANGE 
MOUNTINGS 


wis 1 
Y ‘ P i] 
ou can help maintain 1 
original engine efficiency, 
assure uninterrupted power ' 
and maximum fuel econo- ' 
my by making regular in- ; 
dicator check-ups with the ' 
Type 2-CP Indicator illus- \ 
trated. It is the recognized =} 
“standard” card-drawing ' 
' 

1 

! 

' 

' 

' 

' 

' 

' 

' 

1 

! 

i 

' 
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Here's a line of pumps that simplifies 

installation problems in diesel lubrica- 
tion or fuel transfer. Brown & Sharpe Rotary Geared 
Pumps Nos. 1, 2, 3, 4, 1S, 2S, and 3S can be furnished 
with flange mountings for practically any mounting 
condition. They are especially useful where it is 
desired that the pump be an integral part of the 
engine or machine. Write for complete catalog or 
details on how these pumps may be used to solve 
your special problem. Brown & Sharpe Mfg. Co., 
Providence 1, R.1., U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE "* 


indicator for medium and 
moderately high speed 
Diesels, and is also in wide- 
spread use on steam en- 
gines, gas engines, com- 
pressors, and pumps. 


World's Largest Manofac 
Engine Indicating Equipmer' 


Write for Bulletin 293, 
which gives full particulars. 
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We are Experts in 


Re-Manufacturing Injectors ! 


SAVE 


WITH 


INTERSTATE 
LOW COST 
DOUBLE-TESTED 


Interstate Diesel 
Service Features: 


1. We ship immediately on receipt of your order. 


wait for your unit. 


. Every part carefully inspected. Only genuine replacement parts 
eeded. 


used when n 


- All re-manufacturing work done in modern shop using the 


lotest precision equipment. 


the most rigid specificatio 
. FOR SMALL EXTRA CHA RG 
JECTOR FROM ONE SIZE a3 ANOTHE 


2 
3 
4. Every unit thoroughly nag tested and gvoranteed to meet 
5 


6. 60-70-80-90 and DF6’s available from stock. Exchange size for 


size. 
NOTE: Check our re 


transfer pumps and blowers. 


SAVE WITH INTERSTATE—SEND TRIAL ORDER NOW! lesi 


WE ren. CONVERT ANY IN- as 


ALL MODELS AVAILABLE IN EITHER 
CONSTANT SPEED OR VARIABLE 


ir service on series No. 110 injectors, fuel 





We do not 


ated with 


jual fuel, 


SPEED TYPES. 
Io secure 


ration 


Attractive Distributor and Dealer Propositions problems, write 


Left in a Few Areas—Write! 


RSTATE DIESEL SERVICE, INCORPORATED 
ay CARNEGIE AVE. * CLEVELAND 3, OHIO 
“AMERICA'S FINEST DIESEL COMPONENT REBUILDERS’ with 





Foreign Sales Vice President 
Mr. Manuel 


pointed vice 


Alonso has been ap- 
president in charge of 
foreign sales for the American Loco- 
motive Co., after serving as foreign 
sales manager since 1950. 

After joining the company in 1928 
as foreign sales representative, Mr. 
Alonso served in South and Central 
America, the Middle East, Europe, and 
Africa, his career spanning the change- 
over from steam motive power to 
diesel-electric locomotives on railroads 
in many countries, 


Diesel Engineer Honored 


Sigma \Xi., 
ciety, recently 
Mr. T. O. 


Bessemer 


national honorary so- 
elected to its 
Kuivinen of The 
Corp. He is 


throughout the 


ranks, 
Cooper- 
well known 
for the de- 
velopment of many highly technical 
phases of 


industry 


engineering in the design 


of compressors; gas, diesel, and gas- 
diesel engines. He had recently been 


made chief engineer’s assistant at 


Cooper-Bessemer. 


A graduate of Ohio State Univer- 





affiliated 


sity, Mr. idtuhes *n was elected to Tau 


Beta Pi, 
ternity. 


honorary engineering fra- 
Because of his high talents 
in the field of engineering, he was 
also made an associate of Sigma Xi. 
The society elected Mr. 


Kuivinen to full membership in recog- 


has now 


nition of outstanding contributions 


to the engineering field. 


T. O. Kuivinen 


Purolator Promotion 


Donald C. Huber has been appointed 
sales promotion manager of Purolator 
Products, Inc., oil filter manufacturer. 


Mr. Huber joined the 
1951 as assistant advertising manager, 


company in 


formerly having been associated with 
Arthur Cohn & Associates, New York. 
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GOVERNORS 
by PICKERING 


r 90 years the name 
Pickering has been associ- 
fine governors 
covers all requirements of diesel, 
steam and gas engine 
well as turbine speed regulation 


complete research and 
gn engineering co 
ym governor 


eft 221 
Class Mechan 
cal Governor 
ight 
lass Hydraw- 
crnor 


Class 
Hydraulic 
Colernor 


The full line 


2600 Class 
Mechanical 
Governor 





470% 
£ 


“TN 
\ “NY 


CLERLER IAC. @ 


Alemite Advancements 

Three new appointments to newly 
created positions in the factory sales 
of the Alemite 
of Stewart-Warner Corp. 


organization division 


have been 
announced. 

who headed 
market 
assistant distribution 
Howerth 


been made head of farm market sales 


Huntington Eldridge, 


automotive and farm sales, 


has been made 


sales manager. H. J. has 
development to develop programs for 
marketing of lubrication products in 
that area. G. W. Mullin 


made national accounts representative 


has been 


to handle sales to nationa) accounts 


in Southwestern states. 


Ethyl Technical Adviser 


Julian M. Avery, 
sultant to Ethyl Corp. for the 


who has been con- 
past 


two years, has joined the staff as a 


technical adviser. He will work with 


the company’s planning group on 


product development and research 


programs and will be in charge of 


technical contacts in foreign coun- 


tries. 





D.P.S. 
THERMOMETERS 


These instruments are 
a series of marine type 
thermometers designed 
for all diesels and all 
plant uses woter-oil 
exhaust 


FEATURES Al! brass con- 
struction, nickel finish, 
cork insulation 


(Repair service available) 


No. 416H No. 426D 
$5.00 Ea. Price $4.00 Ea. 
7 ~~ 


33 years continuously in 











the diesel engine game. 


Write for catalog. 


DIESEL PLANT 
SPECIALTIES CO. 


Stevens Point, Wisconsin 








HERMAN H. STICHT CO., INC. 


27 PARK PLACE, NEW YORK 7, N.Y 





DIESEL ELECTRIC POWER 


tor 
IMMEDIATE 
SHIPMENT 

Unit 
Capacities 
100 to 1875 | 
K Ac 


Various 
Voltages 


Write or wire today for bulletins and 

inf tt garding these fine fully gveran- 
teed, low cost DIESEL ENGINE GENERATING 
UNITS. Visit our plants at Savsalite (S. F.), 
Califernia, and Jersey City, N. J., and see units 
in eperetion en eur test stand. 








“SPECIALISTS IN DIESEL POWER” 


A. G. Schoonmaker Co., Inc. 
546 Church $t., New York 7, N. Y. 
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What Do You Know! 


(Answers to questions on Page 64) 


. See the arti- 
cle on Page 40 for the techniques mak- 


1. Correct answer is “c” 


ing this possible. A rigid program of 


preventive maintenance, controlled 
through records, has increased mileage 


by a third. 


2. Correct answer is “a”. In the ma- 
jority of cases this is true. Required 
voltage for “breakaway” is lower than 
for “rolling” and the necessary cur- 
rent will be available. For a compre- 
batteries and 


hensive discussion of 


starting equipment, see Page 52. 


ee 


more negative than positive plate. See 


is correct. There is always one 


the article referred to above for more 
details. 


4. “b” 


water 


is the correct answer. Since the 


circulating pump is engine- 
driven, forced circulation stops when 
the engine is shut down. After-boil and 
localized heating may occur unless 
circulation is maintained to provide 
gradual cooling. For results of such a 


practice, see the article on Page 58. 


5. Correct answer is “a”. The advan- 
tages of constant speed operation have 
long been demonstrated in industrial 
operation, Keeping engine speeds up 
avoids damaging “lugging” and the 
had effects of low speed operation, For 
article 


results, see the referred to 


above. 


“_ Dirt is 


generally conceded to be the prime 


6. The correct answer is 


culprit. Airborne or entrained in fuels 
and lubricants, dirt causes troubles in 
every engine system. It also affects the 
electrical system in various ways. For 
details, see the article on Page 62. 


7. Correct answer is “b”. To get a 
good job, one must give about as much 
attention to the bore in the engine 
block and to the liner seat as to the 
itself. Proper procedures are 
given on Page 66. 


liner 


Detroit Diesel Changes 
Ernest F. Bentley has 


pointed general sales manager 


been ap- 
of the 
Detroit Diesel Engine Div. of Gen- 
eral Motors Corp. to succeed VY. C, 
Genn whose death occurred recently. 

Mr. Bentley's 


corporation 


with the 
1934 
he joined the Winton Engine Corp. 
Cleveland 


Diesel Engine Div.) as an engine de- 


association 


dates from when 


(which later became the 
signer. He entered Detroit Diesel in 
1940 as project engineer, later serv- 
ing as staff assistant to the general 
manager, production buyer, super- 
visor of control materials, and man- 
ager of manufacturer’s sales. Prior 
to his present appointment, he was 


operation sales manager. 


E. F. Bentley R. V. Baxley 


J. C. Campbell L. A. Steele 

Other appointments in the division 
are Robert V. Baxley 
John C. 
manager of manufacturer’s sales: and 
Louis A. Steele to 
manager. 


Mr. Baxley, 


equipment sales manager, started with 


to operations 
sales manager; Campbell to 


industrial sales 


formerly contractors’ 
the organization as a sales engineer 
in 1939 and a year later joined the 
division as an experimental engineer. 
Mr. Campbell came to the division in 
1942 and has served as advertising 
and sales promotion manager and 
Steele 
has been with the division since 1942, 


serving as 


industrial sales manager. Mr. 


distribution manager, 


manager of the contract and order 


section, and automotive and _ tractor 


sales manager. 
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Borg-Warner Elevations 
Ray P. 


director 


Johnson has been appointed 
Alonzo 
assistant to 
the president, Borg-Warner Corp. an- 


of sales research and 


b. Kight, administrative 


nounced recently. 


Mr. 


pany in 


Johnson first joined the 
1929 as a member 
sales staff of the 
division. 


com- 
of the 
Warner gear 
assist- 


Borz- 


service 
Successively he was 
the 
Warner Service 
of the 
Warner: 


sistant 


ant to sales manager of 
Parts Co.; manager 
Washington office of Borg- 
first vice president and as 


Morse 


executive 


general manager of 


Chain Co.; assistant to the 


vice president; and administrative 
assistant to the 


Mr. Kight, 


appointment, 


president. 


previous to his recent 


had 


been a patent at- 





MEN TRAINED 


IN PROTECTIVE MAINTENANCE 
AND GENERAL OVERHAUL 


Diesel Engines, Tractors and 
Heavy Equipment 

We specialize in the practical phase 
of training. Shop Method Home 
study. If you are employed in this 
field and need better “Know How”, 
or if you are an Employer and 
need trained Men, Write Today! 
INTERSTATE TRAINING SERV- 
ICE, Dept. 28-C, 4035 N.E. Sandy 
Blvd., Portland 13, Ore. 








Contents At A Glance 


With Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete information 





| serving as 





THE LIQUIDOMETER CORP. | 


36-24 Skillman Ave., long Island City, N. Y. 





torney 


in Borg-Warner’s patent de- 
joined in 1948. 
Prior to his association with the com- 
pany, he had been with the Western 
Electric Co. 


partment which he 


Manager of New Onan Office 

A. 
of the International Standard Electric 
Co. of N. Y., 
sales manager of the new export of- 
fice, New York City, of D. W. Onan 


& Sons Ince., 


Callan, former sales engineer 


has been named general 


Minneapolis. 


Detroit Sales Engineer 


John W. sales engineer of 
the piston ring department of Kop- 
De- 


troit sales engineer for the company’s 


Freund, 


pers Co., Inc., has been named 


entire metal 


Mr. 


1948 and did research on stress anal- 


products division. 


Freund joined the company in 


yses of piston rings. In 1950, he was 


appointed an engineer in technical 


service, working on aircraft rings, A 


year later he was promoted to sales 


He is a Balti- 


Polytechnic 


engineer. graduate of 


more Institute. 


Aeroquip Vice Presidents 

lection of 
vice president, 
Betley 


Fischer as 
Matthew J. 
manufactur- 


Aero- 


George J. 
sales, and 
as vice president, 
announced by the 


of Jackson, Mich. 


Fischer. elevated from the 


ing. has been 
quip Corp. 
Mr. 


tion olf 


posi- 


general sales manager, had 
formerly for 18 
with the B. F. Goodrich Co. 

Mr. Betley takes his new post after 


been associated 


works manager. had 


| previously been associated with Elec 


tric Sprayit Corp. 
American Brass Executive 


Alexander b. 
to the 
dent of The American 
American Metal Hose 

Beginning his service with the com- 
1912 as a stock clerk, Mr. 
Freeman advanced to the sales 
in 1916. In 1918, he 
Chicago office in the position of west- 
He 
1950 to 


Freeman has been 


named position of vice presi- 


Brass L2., 


pany in 
fore ry 


moved to the | 


ern sales manager. returned to 


Connecticut in become gen- 


| eral manager. 
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WANTED 6. M."71" 


Discarded =a vente & assembiles. 
to 


interstate diese! service, incorporated 
7120 CARNIGIE AVE. ¢ CLEVELAND 3, OHIO 








WANTED 


We are manufacturers of lube and fuel 
oil filter replacement elements and have 
valuable territories open for representation 


Write or phone 


FLECK ENGINEERING CO., INC. 


1631 Filbert St., Baltimore 26, Md 


DIESEL PARTS 


GENERAL MOTORS and CLEVELAND 











SERIES 71 
278A 

268A 
12-567 ATL 


RODER - BLACKBURN 


INTERNATIONAL CORPORATION 


They're Ready Vou 
To Fill Your Needs For 


Tracved DIESEL WEN 


The 


Diesel man you want is ready to go to work for 


and repair of all types of Diesel engines 


you in the U.S. or Canada, or will travel farther 
if the opportunity is right. Tell us your needs. 

UEI graduates are energetic, willing workers. They 
have good basic training in operation, maintenance 


= UTILITIES 
ENGINEERING INSTITUTE 


CIES Oivision 


7923 Sheffield Ave 
Chicago 14, lil. 


ng Mew for Industry 
Stace 1997" 








ADVERTISERS’ 


Aerofin Corp 

Aeroquip Corp 

Air Maze Corp 

Allison Division, General Motors Corp 
American Air Filter Co, Inc 
American Bosch Corp. 
American Brass Co. 
American Diesel Service 
American Locomotive Co 
American Motors Co 
Ashland Oil & Refining Co 
Atlantic Metal Hose Co. .. 
Automotive Products Inc. 


Bacharach Industrial Instrument Co., Inc 
Baldwin-Lima-Hamilton Corp 

Bendix Aviation Corp. Scintilla Magneto Div. 
Binks Mfg. Co 

Borg-Warner Corp., Rockford Clutch Div 
Bowser, Inc. (Petroleum Marketing Div.) 
Briggs Filtration Co., The 

Brodie System .. 

Brown G Sharpe Mfg. Co. 

Brush ABOE, Inc., Petter mae Div 
Burgess Manning ‘Co. 

Burlington Instrument Co. 


Cm. Vt... 

Chicago ‘Pneumatic Tool Co. 
Cities Service Oil Co. 
Clevite Service, Inc. 
Columbia Electric Mfg. Co. 
Cook Mfg. Co., C. Lee 
Cooper-Bessemer Corp., The 
Cummins Engine Co. 

Cuno Engineering Corp. . 


De Laval Separator Co. . 

Delco Products Div., General ‘Motors Corp 
Delco-Remy Div., Gen. Motors Corp. 

Detroit Diesel Engine Division, Gen. Motors . 
Diesel Plant Specialties Co. 

Donaldson Co., Inc. 

Duluth Filter Co, 


Eaton Manufacturing Co. 

Electric Auto-Lite Co, The .... 
Electric Storage Battery Co., The 
Electro-Motive Divy., Gen. Motors Corp 
Electro Products Laboratories 

Elliott Co. 

Ellwood City Forge Co. ..... 
Enterprise Engine & Machinery Co. 
Erie Forge & Steel Co. 


Fairbanks-Morse & Co 
Federal-Mogu! Corp. 
Fitzgerald Mfg. Co 

Fleck Engineering Co., Inc. 
Flori Pipe Co., The . 

Fram Corp. 


Fulton Sylphon Div., Robertshaw Fulton Controls Co. 


General Motors Corp., Delco-Remy Div. 

General Motors Corp., Detroit Diesel Engine Div. . 
General Motors Corp., Electro-Motive Div. “ 
General Motors, Harrison Radiator Div. 

Golten Machine Corp., —_— 

Gulf Refining Co. .... 


Harnischfeger Corp., P & H Diesel Div. 

Harrison Radiator Div., Gen. Motors Corp. .... 
Hercules Motors Corp 

Hilliard Corporation, The . 

Hunt-Spiller Corp. .. 


Ideal Electric & Manufacturing Co., Inc 
Ilinois Testing Laboratories, Inc. 
Indianapolis Drop Forging Co 
Ingersoll-Rand Co. 

Interstate Diesel Service, Inc. 
Interstate Training Service 


Johnson Bronze Co. 


Kato Engineering Co. 
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Kelite Products, Inc. ....... 

Kent-Moore Organization, Inc. 

Kiene Diesel Accessories, Inc. .. 

Kittell Muffler & Engineering, Inc. 

Koppers Co., Inc., American Hammered Piston 


Lanova Corporation 

Leece- Neville ; 
Lempco Products, Inc. 
Lewis Co., Warner 
Link-Belt Co. a 
Liquidometer Corp., The a 


Madison-Kipp Corporation 
Manzel . 

Maxim Silencer Co., 

Merlin Engineering Co., Ltd. 
Mid-Continent Petroleum Corp. 
Mutual Chemical Co. of America 


National ee & Grinding Co. 
Nife, Inc, .. 

Nordberg Mfg. Co. 

Nugent G Co., Wm. W. ... 


Oakite Products, Inc. 
Ohio Crankshaft Co., 


Penn Controls, Inc. 

Peterson Welding Labs., ‘ 
Petter Engine Div., Brush ABOE, 
Phillips Petroleum Co. 

Pickering Governor Co., 

Powers Regulator Co. 
Pritchard G Co., J. F. 

Pure Oil Co., The .... 
Purolator Products, Inc. 


Quincy Compressor Co. 


Read Standard Corp. 

Reiner & Co., John 

Rochester Mfg. Co. 

Rockford Clutch Div., Borg-Warner Corp. 
Roder-Blackburn International rere 
Roper Corp., George D ee 


Schoonmaker, A. G., 
Schwitzer-Cummins Co, 


Rings Dept. 


Scintilla Magneto Div., Bendix ‘Aviation Corp . 


Sealed Power Corp. 

Sharples Corp., The . 

Sims Co., Inc. 

Sinclair Refining Co. 

Snap-On Tools Corp. 
Snow-Nabstedt Gear Corp. ....... 
Standard Oil Co., Inc. (California) . 
Standard Oil Co., Inc. (Indiana) 
Sterling Engine Co. ee 
Sticht Co., Inc., Herman H. 
Struthers Wells Corp. .. 

Surrette Storage Battery Co., Inc 
Synchro-Start Products . 


Texas Company, The .... 

Thomas Flexible Coupling Co. .... 
Tickle Engineering Works, Arthur 
Tide Water Associated Oil Co. 
Trane Co., The 

Tuthill Pump Co 


U. S. Hoffman Machinery Corp. 
Utilities Engineering Institute . 


Van Der Horst Corp. 

Van Norman Co. 

Viking Pump Co. 

Vogt Machine Co., Henry ................. 


Washington Iron Works, Inc. 

Waukesha Motor Co. 

Weston Electrical Instrument Corp. 
White-Roth Machine Corp. 

Wildermuth, Inc., E. A. .. 

hci: ee, a? eee 
Woodward Governor Co. 

Worthington Corporation 


Young Radiator Co, 
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PIN TURNING MACHINE that revolves 
AROUND the WORK 


This one does at ERIE FORGE — 
to achieve MAXIMUM accuracy / 


y 

li\r ERIE FORGE & STEEL CORPORATION you'll find the most 
accurate pin turning machine in the country. The crankshaft is held 
motionless . . . the machine revolves around the work! The crankshaft 
is accurately aligned, then bolted down . it cannot move off center! 
As this 50,000 pound crankshaft is automatically moved, from throw to 
throw, through the machine opening, it is finish turned to close tolerances 
and a mirror finish. This exceptional degree of accuracy is standard 
practice at Erie Forge & Steel Corporation. Every operation from 
ingot to finished crankshaft is under one control, one responsibility. 
Consult with us on your next requirements involving crankshafts, con- 
necting rods or allied items. 





Erie ForGE & STEEL CORPORATION 
ERIE, PENNSYLVANIA 








@ Shown above are the five diesel engines, totaling 7150 hp., which make 
the Rensselaer municipal plant one of the largest of its kind in Indiana. 
The efficient operation of these diesels has helped keep Rensselaer’s lighting 
rates among the lowest in the state for cities in the 2,500 to 10,000 popula- 
tion group 


Contributing to this successful record, Standard Oil's diesel fuel and 
lubricants have helped keep operating and maintenance costs low. STANDARD 
HD Oil has played a particularly important role. This outstanding heavy- 
duty lubricant has provided effective lubrication of vital cylinder areas. It 
has kept cylinders and rings protected against excessive wear and free from 
deposits. How these benefits contribute to high operating efficiency is shown 
by the performance of the plant’s newest and largest diesel, a 2.800-hp unit. 
In a typical month, this unit has operated for 444 hours, carried an average 
load of 54%, and generated 13 kw-hr per gallon of fuel with a lubricant 
consumption rate of 9,414 hp-hr per gallon. 

Throughout the Midwest, diesel operators are getting record efficiency 
and economy with the help of Stanparp HD Oil. The Standard Oil lubrica- 
tion specialist in your area will be glad to give you information concerning 
the use of this superior heavy-duty lubricant in plants with which you may 
be familiar. Just phone your local Standard Oil Company office for his 
services. Standard Oil Company, 910 S. Michigan Ave., Chicago 80, Illinois. 


STANDARD OIL COMPANY 


STANDARD HD 


TRADE MARK 


(Indiana) 





